





AIR OPERATED 
DEVICES 








THE LOGANSPORT MACHINE CO., Logansport, Ind. 


Designers and manufacturers of Air-operated devices for every 








work holding requirement as well as many other purposes 














for ROUND DIES, too... 


Die Sets 

wv 
Guide Posts and 

Bushings 

vw 
Cap and Set Screws 
. 
Stripper Bolts 

» 4 

Springs 
4 

Dowel Pins 


. 4 
Bolster Plates 


This is only one of the many 
types of standardized die sets 
carried in stock at all Danly 
assembly plants—ready for 
immediate delivery. 


This type is available in 52 sizes 
of die space with punch and die 
holders of six different thick- 
nesses each. 


Where you have round dies, 
this type offers many advan- 
tages. May we point them out 
to you? 


Remember, Danly Die Sets are 
standardized and interchange- 
able. 


The 7th edition of the Danly Catalogue will be off the 
press February 1st. Greatly improved, this book should 
be in the hands of every designer, tool room superin- 
tendent and production manager. Ask for your copy. 


DANLY MACHINE SPECIALTIES, INC. 





2122 S. 52nd AVENUE, CHICAGO 





Rochester, N.Y. 
16 Commercial St. 





Detroit, Mich. 
» Temple Ave. 





Cleveland, 0. 
1444 E. 49th St. 


Long Island City, N.Y. 
36-12 34th St. 
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HISEY 








Maintains Efficient Grinding Speeds 
with High Speed or Vitrified Wheels 


= most efficient grinding wheel 
speeds can now be readily maintained 
on Hisey TexDrive Grinders. As the 
wheel wears, the spindle speed is in- 
creased in proportion. The operator 
makes the proper spindle speed changes 
as he moves the guard to conform with 
wheel wear. 


The Hisey Multi-Speed Grinder. When 
the 24-inch wheels are worn down to 20 
inches (at this size they approach the 
low point of the ef- 

ficient speed range), 

the belts are changed 

to the high speed 

pulleys so that the 

wheels again oper- 

ate at the high point 

of the efficient speed 

range. This opera- 

tion is repeated 

when the wheels are 

worn to 18 inches. 

The Hisey System 

of Wheel. Transfer 

is recommended 

where Hisey Tex- 

Drive Single - speed 

Grinders are used in 

banks: of three. The 

Plan is to transfer 


the wheels, when worn to a certain di- 
ameter, to a second grinder. The spindle 
of this machine, which is equipped with 
a smaller motor, operates at a higher 
speed—securing again the high point of 
the efficient speed range. As the wheel 
is worn to the next smaller diameter, it 
is transferred to a grinder equipped with 
a still smaller motor which operates the 
spindle at an even greater speed—once 
more obtaining the efficient grinding 


speed. Write for Catalog 45 


THE HISEY-WOLF MACHINE CO. 


“Its High Grade 
If Hisey Made” 


Electric DRILLS 


...GRINDERS 


Established 1896 


CINCINNATH, OHIO, U.S.A. 
... BUFFERS 
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VICTOR 


COLLAPSIBLE TAPS | 


cut 


PERFECT THREADS | 
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: | ODERN INDUSTRY demands accuracy in all operations. And, © 
; when it comes to tapping holes—any hole —straight or | 
tapered —deep or shallow—blind or open—in any material— 


VICTOR Collapsible Taps cut PERFECT THREADS. 


You can depend on these results because the ground thread chasers 
are held securely and are rigidly supported on all sides, assuring close | 
accuracy. 


| 














Besides, the collapsing action eliminates backing out which saves 
time, prevents torn threads and minimizes chaser wear. 


You can't afford to overlook VICTOR Collapsible Tap advantages © 
for your work. Write for a copy of Bulletin G-73. 


LANDIS MACHINE CO., Inc.| 

















WAYNESBORO, PENNA. 
DETROIT OFFICE CLEVELAND OFFICE 
5928 Second Blvd. 504-505 Marshall Bldg. 


Agents in all principal cities of the World 
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UST as the artist affixes his name to-his 

completed canvas as a final gesture of 
approval, so are the initials—‘‘K&T"— 
stamped deeply into the. rim of the 
driving collar of every Kearney & 
Trecker Arbor, as the mark of the 
craftsman who takes keen personal pride 
in his handiwork. 
Through the rr operations in the 
manufacture of K&I Arbors each work- 
man has but one thought in mind— 
“accuracy first." Without skilled work- 
manship extreme accuracy cannot result. 
...+ Fine material is, of course, im- 
portant and "“K&T"’ quality has been 
established through years of experience 
in the milling field. Special “K&T” 
heat-treatment in salt bath furnaces of 
our own design assures maximum strength 
and toughness without sacrificing ac- 
curacy. . . 


“Accuracy first’—is the shop religion 
of “K&T"’ workmen. And the sound 
logic of this motto is reflected in the 
very appearance of every “K&T" Arbor, 
spacing collar, outer bearing, and Arbor 
nut. Split thousand tolerances are the 
tule—not the exception—for only an 
accurate arbor of the finest quality will 


be branded “K&T”. 
KEARNEY & TRECKER 


CORPORATION 
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Grinding Airplane Parts \ | 
qui raat 


on [ANDIS 


Huge mechanical birds soaring overhead no 
longer excite our curiosity. That is to say, the 
airplane is an accepted fact—simply a means of 
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rapid, modern transportation and « ica- 
tion. 





But these whirring motors did not come into 
being by. magic. Back of them stands the long 
and painstaking work of inventors, designers and 
fine mechanics. Machines, too, have played 
their part well. 


Take, for example, Landis Grinders. In all the 
large airplane factories, crankshafts, cams, pistons 
and other parts are being accurately ground on 
Landis equipment. This contribution to safer fly- 
ing has helped make possible the many spec- 
tacular feats in aviation in the last few years. 
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Obsolete Cutters Handicap Production 
— Use Modern Cutters! 


|’ IS often real economy to scrap 
obsolete cutters which limit the 
production of machines, and pur- 
chase cutter equipment, whose 
modern design insures the utmost 
production per machine unit. Brown 
& Sharpe Cutters, because of their 
efficient design which gives in- 
creased capacity for work, make 
available the greatest possible pro- 
duction per hour from every man 
and machine. Small Tool Catalog 
No. 31, listing a complete line of 
modern cutters, will be furnished on 
request. Brown & Sharpe Mfg. Co., 
Providence, R. |. 


Brown & Sharpe Cutters 
Lower Production Costs 
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MECHANICAL 
LAPPING — 


Now a Standard Machining Operation 


The final finish and accuracy which 
is demanded on such parts as are 
be | shown here can be obtained eco- 
A | | nomically on a manufacturing basis 
| only by 

MACHINE LAPPING 


Machine Lapped Bearing Surfaces 
have a minimum of friction and con- 
sequently: 
1. Wear longer without reduction in size. 
2. Have less risk of seizure. 
f: f 3. Produce less noise in operation. 
. 4. Have longer life. 


NORTON COMPANY 


Worcester, Mass. 


NORTON 


LAPPING MACHINES 
(ests 
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‘| ANNOUNCING 


SELF-OILING 
ALL-GEARED 
INTERNAL 





, HONER 
: uo. 204 


The advantages of internal honing are made 
available, by this machine, for finishing 


re. holes from 1 inch to 4 inches in diameter. j 


Do you want interesting and valuable in- 

formation about the advantages of internal b 
honing in general? Write for our bulletin 

No. 102U. 


Do you want a complete description and "i 
specifications of No. 204 Honer in particu- 
lar? Write for bulletin No. 107U. 


Every executive interested in effecting pro- 
ductive economies and improvements in 
quality of product should have these bulle- 
tins. They will be sent post-paid upon { 
request—write for them today. 
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Dependability 





Whether you are “tool- 






ing up” for a new prod- 
uct, or stocking standard 







cutters for your regular 
schedules, the depend- 
ability of the cutting tools 












which you select deserves 


H . National- Cleveland Interlocking Inserted 
careful consideration. Blade Cutter for milling engineer wrenches. 









Dependable tools assure you not only longer and more 
economical performance, but an accuracy in your own prod- 
uct which makes it, too—dependable. 













National-Cleveland Cutting Tools have been known for 
years as dependable tools. We will be glad to co-operate 
with you on your next requirements. 


Manufacturer: 4 MACHINES AND 
of ' National-Cleveland CUTTING TOOLS 
Madison Ave. at West 112th St., CLEVELAND, OHIO 
Branch Offices: CHICAGO, 9 S. Clinton St., 624 Madison Terminal Bldg. 
DETROIT, 4-155 General Motors Bldg. PHILADELPHIA, 13 S. Letitia St. 
INDIANAPOLIS, 335 Postal Station Bldg. Foreign Representatives: E. H. 
Jones (Machine Tools), Ltd., Britianna Wharf, Baldwin Terrace, 
Islington, LONDON, ENGLAND. Georg Stenzel &Co., S. W. 48— 
Friedrichstr 16, BERLIN, GERMANY. Fenwick Freres & Company, 
8 Rue de Rocroy, PARIS, FRANCE. 


NATIONAL-CLEVELAND 
Quality Products 
Universal Gear Shaper Cutters Gear and Milling Cutters 
Hobs and Special Tools Universal Gear Shaper 
Spur and Spiral Gear Grinding Machines 
Worm Grinding Machines Gear Testing Machines 
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ARMSTRONG TOOL HOLDERS Are Used in Over 96% of the Machine Shops and Tool Rooms 

























Improved Designs, 
Selected Materials, 
Accurate Manufacture 
.-. all are found in 


ARMSTRONG 
Drop Forged Tools 


The reputation of ARMSTRONG 
Drop Forged Tools has been built 
on that basis. Study of any 
ARMSTRONG Tool will reveal extra 
thought in creation, points of fine- 
ness developed in test laboratories, 
evidence of deliberate manufacture. 
Take ARMSTRONG Drop Forged 
Lathe Dogs or ARMSTRONG ‘*‘C”’ 
Clamps for example —alloy steel 
screws, hardened at the point; oversize hubs tha 
permit retapping. Extra care here, extra qualit i 


ARMSTRONG 


there—in 
all, evidence of a complete knowledge of a tool’s requi.e- 


ments and a sincere effort to build tools that will meet them. Tool Holders 
Every facility is furnished that will contribute to the uni- Lathe Dogs 

form quality and excellence of ARMSTRONG Tools—mod- “Cc”? Clamps 

ern machines, modern methods and skilled men. Ratchet Drills 





ARMSTRONG 









all sizes: 
Square 
















ARMSTRONG Tools are not 
made by harassed or hurried 
pieceworkers. They are Pica 


Ideals of Tool Quality, all 
carefully 





ARMSTRONG BROS. TOOL CO. 
“The Tool Holder People’”’ 
328 N. Francisco Avenue 


Chicago, U. S. A. 





High Speed Steel Bits 
Drop Forged Wrenches 
Chain Pipe Wrenches 


ucts of true craftsmen, ed . 
er ty: sg artisans who take pride in Pipe Wrenches 
DOG = a fathers 
and sons, brothers, warm 
vs ypen, Resibaetics nace || ARMSTRONG BROS. 
IPS» all imbued with ARMSTRONG Solid Dies and Stccks 


Adjustable Dies and Stocks 
Ratchet Stocks 


mm 26.8, 

Headless, tee Triplex Stocks 

or Safety, ‘Reputation Pipe Cutters 

Straight for fine JtOOCES from your Chain Vises 

or Bent tools. Supply House Hinged Pipe Vises 

Tails. Knife Blade Cutter Wheels 


Write for Catalog B-27. 
Shows, describes and prices 
all ARMSTRONG Tools. 
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Building the 
“Intertype” 


Manufacturing Operations 
In the Production of the 


Modern Typesetting 
Machine 


By HOWARD CAMPBELL 


F any single mechanical unit 

were to be selected as a sym- 
bol of this “machine age,” the 
modern typesetting machine should 
receive first consideration. Our mod- 
ern compositor sits before a keyboard 
which resembles that of a typewriter 
and sets type by the simple process 
of touching the keys. Actually, he 
sets a line of small brass molds, called 
“matrices,” into which the molten 
type-metal is automatically poured, 
producing a complete line of type as 
a casting, or “slug.” 

After the casting process has taken 
place, the slug is ejected onto the gal- 
ley at the left of the keyboard and 
the individual matrices are automat- 
ically distributed to the proper chan- 
nels in the magazine from which they 


Fig. 1—An ‘“‘Inter- 
type” Typesetting 
Machine. 





started. The entire operation is auto- 
matic after the characters have been 
selected with the exception that the 
operator, by means of a lever, raises 
the line of matrices into position for 
the casting process. The manufac- 
ture of the “Intertype” typesetting 
machine involves a series of interest- 
ing operations, several of which are 
described here. 

The heavier castings, such as the 
base and column of the machine, are 
finished on special milling machines 
such as that shown in Fig. 2. Several 
surfaces of various heights are ma- 
chined at a setting, a set-block being 
provided at the corner of the fixture 


(11) 
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to aid in locating the cutters at the 
correct height. The set-block has 


two steps, providing for two settings. 
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top plates. Each matrix, as it is re- 
leased from the magazine by the op- 
eration of a corresponding key on the 


keyboard, must drop in 
the correct position 
and right end up, there- 
fore it is necessary 
that the correct posi- 
tion of the matrix be 
maintained throughout 
the complete cycle of 
operation. This is ac- 
complished by provid- 
ing a slot in the maga- 
zine for each of the 
various characters, just 
wide enough for the 
matrix. These slots 
are milled into the 
plates of the magazine 
with the aid of the 
machine shown in Fig. 
3. The plates are 
clamped to a table that 








Fig. 2— Machining 


the column. Note 
the two-step ‘“‘set- 
block” at the corner 
of the fixture. Fig. 
3—Milling the chan- 
nels in the bottom- 
plate of the maga- 
zine. 
The cutting edges 
of the cutters are 
not allowed to 
rest on the set- 
blocks, however; 
they are lowered 
to a point at 
which the “go” 
end of a “go-and- 
no-go” feeler can 
be inserted between the cutter and 
the block, then they are locked in 
position. 

The magazine in which the mat- 
rices are held, ready for use, consists 
primarily of two grooved sheets of 
brass, which form the bottom and 





swings on a slight radius so that the 
slots are farther apart at the receiv- 
ing end than at the discharging end 
of the magazine, and the slots are 
milled in by means of a cutter which 
feeds automatically the full length of 
the plate, then reverses and moves 
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back to the starting end. A guide- 
pin, controlled by the operator’s left 





























Fig. 4—Miill- 
ing the 
square thread 
on the dis- 
tributor con- 
veyor - screw. 
Fig. 5—This 
gang of 95 
igh speed 
steel cutters 
slots the side 

the chan- 
nel entrance 
stopping 
bar.* Fig. 6 
—M illing 
contour of “ele- 
vator” cam, using 
Rowbottom cam 
miller. One end of 
the cutter is used for 
roughing, the other end 
for finishing. 


hand, locates the plate for each slot 
by dropping into a corresponding hole 
in the end of the table. The plate 
shown in process will contain 90 slots 
of 10 different sizes from 0.040 in. 
wide to 0.110 in. wide. 

Immediately after the line of type 
has been cast, the corresponding line 
of matrices and spacebands is moved 
up to a point where it can be picked 
up by a long arm called an elevator, 
and the matrices are placed on a dis- 
tributor bar to be distributed to their 
respective slots in the magazine. This 
distribution is accomplished by means 
of a conveyor screw which moves the 
matrices along on the bar until they 
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reach their proper slots, at which 
point each drops off into the maga- 
zine. The conveyor screw has a 
Square thread that is 0.237 in. wide 
by % in. deep, cut on the automatic 
threading lathe shown in operation 
in Fig. 4. The screw is 1 in. diam- 
eter and 43 in. long, and the thread- 
cutting operation is completed in 18 
minutes. 

As the matrices drop from the dis- 
tributor bar into the 
magazine they pass 
the channel en- 
trance automatic 
stopping bar, 
which is slot- 
ted to corre- 
spond to the 
channels in 
the magazine. 
The _ slotting 
operation on 
this stopping 
bar is per- 


formed with the equipment shown in 
Fig. 5, which is a milling machine and 
a gang of 95 high speed steel slot- 
ting cutters. The cutters are 3 in. in 
*This thlustration courtesy Union Twist Drill Co. 
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Fig. 7—Milling cam groove in mold 
cam and driving gear. Fig. 8—Rough- 
ing out triple thread in knife-block, 
using a_ Pratt & Whitney thread 
miller. Fig. 9—The thread is finished 
with a single-point tool. The tool can 
be set to any one of three positions, to 
cut each of the three threads. 


diameter and the total length of the 
gang is 25 27/64 in. The total error 
allowable on the entire bar is plus or 
minus 0.002 in. When this operation 
was first set up, a considerable 
amount of difficulty was experienced 
in getting such a long set of cutters, 
all cutting at once, to perform prop- 
erly. The problem was solved by set- 
ting the fixture at an angle of % 
degree to the center line of the arbor 
so that the cutters do not all start 
cutting at the same time. Each cut- 
ter follows in after the cutter next 
to it and thus the cutters at one end 
of the arbor are practically through 
as the cutters at the opposite end 
start cutting. The error caused by 
setting the fixture at an angle is so 
slight as to be of no consequence. A 
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finished bar is shown lying across the 
table of ithe machine. 

The mechanism which carries the | 
matrices from casting position to the |) 
point where they are elevated to the | 
distributor is controlled by a cam 
mechanism. The contour of the cam 
is milled on the Rowbottom cam 
miller shown in operation in Fig. 6, 
the same cutter being used for rough- 
ing and finishing operations. The cam 
is of cast iron, alloyed with a small 
amount of nickel and chromium to 
give it long-wearing qualities. From 
¥% to *& in. of stock is removed in the 
roughing operation and approximately 
0.015 in. in the finishing operation, 
one-half of the cutter being used for 
roughing and the other half for fin- 
ishing. After roughing, the cutter- 
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Operator simply screws gear 
into chuck, with wrench, 
against chuck body. Con- 
tinued turning rotates chuck 
members, locating gear. ac- 
curately in relation to pitch 
line of teeth, and holds gear 
securely for grinding or 
other operation. Chucking 
time, 4-6 seconds. 


Garrison-made_ chucks for 
helicals; Sykes and built-up 
herringbones; spurs, bevels, 
worms, worm-wheels, sprock- 
ets, or for any part having 
teeth or threads. They can 
be used for grinding, dia- 
mond and single-point bor- 
ing, reaming, re-machining, 
etc. 


Garrison-made Gear Chucks 
are unexcelled for reliability, 
accuracy, speed and simplicity 


(CHUCKS for any type gear can be purchased for 
less than make-shift equipment can be designed 
and built. Garrison-made Gear Chucks eliminate “re- 
jects.” They increase the production of each ma- 
chine and operator, and lower production costs. 
Garrison is the only exclusive manufacturer of gear 
chucks, and Garrison-made patented Chucks have for 
many years been acknowledged superior from the 
standpoint of reliability and long-lived accuracy 
under hard use. They are less expensive in first cost 
and upkeep—due to volume of business, standard- 
ization and simplicity of design. 
Garrison maintains a consulting engineering service 
which is available to any manufacturer or user of 
gears. Simply mail the coupon or write. 


GARRISON MACHINE WORKS, Inc., Dayton, Ohio 


Garrison maintains a com- 
mercial grinding department, 
for the grinding of spur gear 
teeth—enabling gear manu- 
facturers to obtain the ulti- 
mate in silence and smooth 
power transmission through 
gears without making ex- 
pensive engineering and tool- 
ing changes, and at no 
increase in cost. All gears 
are ground to the tolerances 
of airplane, machine tool, 
transmission and motor car 
manufacturers. Complete 
equipment permits grinding 
work on a production basis 
and at low cost. 


GARRISON 
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Tell us more about: 

( ) Garrison-made Gear Chucks. 

( ) Your spur tooth grinding service. 
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arbor is moved out to bring the sec- 
ond half of the cutter into position. 

In Fig. 7 is’ shown the operation 
of milling the cam groove in the mold 
cam and driving gear by which the 
casting mechanism is operated. The 
groove is % in. deep, and is roughed 
out first with a cutter of 1% in. di- 
ameter, then finished with a 1% in. 
diameter cutter. The operation is 
completed, floor to floor, in 42 min- 
utes. 

As the slug leaves the mold, it 
passes a pair of knives which trim 
it to the necessary thickness. within 
0.001 in. The knives are controlled 
by a “knife-block” which consists 
primarily of a cylindrical piece such 
as that shown in the machine in Fig. 
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8. The piece contains a 2/3 P. triple 
thread which is first rough-milled, as 
shown here, in a Pratt & Whitney 
thread miller. The locating points 
for the start of the three individual 
threads are obtained by a special in- 
dexing head. 

After rough milling, the thread is 


finished in a lathe with a single point | 
After the | 


tool as shown in Fig. 9. 
proper setting for one ‘thread has been 
obtained, the settings for the others 
are obtained by adjusting the tool 
forward or back by means of the han- 
dle on the top of ithe tool block. This 
handle carries a locating pin which 
can be dropped into any one of the 
three holes, thus locating the tool in 
each of three positions. 
(To be continued in the March issue.) 





For the Shop Note-Book 
By CHARLES R. WHITEHOUSE 

O prevent paint from peeling off 

from galvanized pipes, genera- 
tors, and so on, first paint with a so- 
lution made as follows: Dissolve two 
ounces each of copper chloride, 
copper nitrate, and sal ammoniac 
in one gallon of soft water in 
an earthen or other acid-proof con- 
tainer, and add two ounces of com- 
mercial muriatic acid. Allow the solu- 
tion to dry thoroughly into the sur- 
face to be painted, then apply the 
paint. It will stay on indefinitely 
without danger of cracking or peeling, 
under all conditions. 

The modern trend in factories and 
offices is toward the use of colors in- 
stead of aluminum or bronze paint for 
painting steam pipes and radiators. 
The ordinary types of paints, however, 
often change color when heated. To 
make sure that the color will not 
change when the pipes are heated, 
first make sure that the surface to be 
painted is free from rust, scale, or 


grease, and then paint the pipes or 
radiators while warm. If painted 
while cold, the paint will blister or 
peel when the heat is turned on. 
Where white is used, do not use-a 
paint containing white lead, but use 
zinc white only. For black, use ivory 
black, and for tints, use paints that 
have zinc white for a base. Yellow 
ochre, sienna raw and burnt, burnt 
umber, Venetian red, ultra-marine 
blue, and zinc yellow are the only 
pigments that will not change color 
when used on heated surfaces. 

An excellent pipe joint cement can 
be made as follows: Special zinc dust, 
12% lb., double boiled oil, 3 Ib., dry 
mago, % lb. The oil is first heated to 
a near-boiling temperature in an iron 
or steel container, then the mago is 
stirred into the oil. Stir thoroughly, 
then stir in the zinc dust in the same 
manner. When this mixture has 
cooled enough to “set,” which should 
take about 24 hours, it is ready to use. 
The mixture is not only much stronger 
than the ordinary commercial ce- 
ments, but it is also much cheaper. 
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232 Cuts 


with one 


STARRETT 
HIGH SPEED 
BLADE 


Shops are saving real 
money with Starrett High 


‘Speed Steel Hacksaws. 
One shop reports 232 cuts 
with one blade, on high 
_ speed steel, chrome nickel, 
-monel metal, tool steel and 


large sections of softer 


' steels. 


In all shops, Starrett High 


sf Speed Steel Blades give 6 
= to 10 times as many cuts 7 


as regular tungsten blades. 


Not only that — they cut 


Ro twice as fast. They double ° 
we the output of any reliable 


hacksaw machine. 

Start making these sav- 
ings in your shop. Get a 
few Starrett High Speed 
Blades from your dealer; 
try them. 

Write for Starrett Catalog 
No. 25 MD. 


Starrett High Speed _ No. 860 
biting down through 2 


\\ Maae high speed steel. 


The L.S.STARRETT Co. 
World’s Greatest Toolmakers ™@ 

Manufacturers of Hacksaws Unexcelled 
Steel Tapes—Standard for Accuracy 
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he development of machine tools which 
will stand up under heavy cuts at high ” 
speeds has stimulated the small tool manu. ~ S ; 
facturers to produce tools with which these din 
. : 
speeds and cuts can be taken. The efficiency will 
of both machines and tools is lessened through T 
Bares Wehicres excessive tool regrinds. Dull tools and fre- pon 
Company, “ ” + H . 
Lansing, Mich. quent “set ups” produce work lacking in ac- Sins 
curacy and finish. 
a ‘ outp 
Sunoco is well worth the careful considera- T 
tion of any production executive faced with octal 
the responsibility of obtaining increased pro- dune 
duction at low cost per unit. ake 
. Sunoco paves the way toward higher ma- on 
OPERATION: HOBBING 15 IN. STARTER GEAR chine tool efficiency through increased ma [| W 
MATERIAL: SO CARBON STERL. chine speed, longer life per tool grind, re- 
CUTTER SPEED: 95R.P.M. ee we — | hom 
CUBRICANT: 1 PART SUNOCO To 15 PARTS duced tool maintenance, less lost time for | 
cutting tool changes, and helps to maintain [| 
closer tolerances and better finish throughout 
a long run. 
a. 
SUN OIL COMPANY, Philadelphia, U.S.A. 
SU 
YW : 
pe a 
me Lansing, Mich. YY Y 
Ay 
Uy, 
fas Made by SUN OIL CO. producers C 
PER : 
QRERARION. Tums shin ooam sta a 
TE TTIAL: -80 CARBON Akron, Albany, Allentown, Atlantic City, Baltimore, Battle Creek, Beau- 
PEED: 130 S.F.P.M. lumbus, Dallas, Dayton, Detroit, Flint, Grand Rapids, Harrisburg, Jackson, | oe 
LUBRICANT: 1 PART SUNOCO TO 206 PARTS Philadelphia, Pittsburgh, Providence, Quebec, Quincy, Reading, Rochester, : (Mie 
Ne Na Na Na Na Na Nae Na Nee Nee Nee Nee Ne Nene Nee Nea Nee “ee ere re ee 
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hich 
righ eee will protect the finished work from 
oi rust and corrosion, is perfect in its emul- 
xe sion; will not separate. It is hygienic and 
— will not become rancid after prolonged use. 
= These are the reasons why leaders in the 
= metal cutting industry recognize the value of 
bs Sunoco in producing better work at increased 
output per machine unit. 
es The Sun Oil Company offers assistance in 
vith solving individual metal cutting problems 
ire through the services of Cutting Oil Engineers ; 
who have had wide experience in the study 
=H of cutting oils and their application. 
nid Write any of our many branches, or to our 
ae home office. OPERATION: TURNING AND FACING BEVEL 
for GEAR BLANK. 
. MACHINE: BULLARD VERTICAL TURRET 
— : i MATERIAL: DUPLEX GEAR STEEL NO. 1 
out The Sun Oil Company produces CUT: % IN. -FACING—H4 IN. TURNING, ©. D. 
a type of cutting oil to meet every pe ee 
metal cutting requirement. CUBRICANT: 1 PART SUNOCO TO 10 PARTS 
. 
a 
|) SUNOILCOMPANY,Ltd., Montreal, Canada. 
E 
: 
=| i, 
“ap yg 7 TI N G O I L 
a F MaACHING. « recine er CENTERLESS 
| of BLUE SUNOCO MOTOR FUEL cx lena 
' MATERIAL: HARDENED STEEL. 
i LIMITS: 
au- : ROUND WITHIN... .00005 IN 
- o pean Bridgeport, Bufalo, Chicago, Cincianat, Cleyeland, Co- Size on | SS! tooo iN, 
; ‘ amton, Bri ite, cago, Cincinnati, Clevel es ‘ 
" é (lich. cksonville, Miami, Mongreal, Newark, New | York, Ottawa, RODUCTION RATE 001 IN PER MINUTE. 
f Syracuse, Tampa, Toledo, ‘oronto, Trenton, Tulsa, Wilmington. LUBR RICA ANT: 1 1 PART SUNOCO TO 40 PARTS 
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Making Payrolls Check With Costs 


A System Which Provides Accurate Cost 
and Production Figures 


By J. J. BERLINER, C.B.S. 


Senior Member, National Accounting 
_ Systems 


been made to overcome this condition 
by the development of many more or 
less elaborate cost systems. 

The system described in this ar- 
ticle is being used in a number of 
plants, both large and small, and is 
invaluable for providing an exact 
check. In fact, the balance must be 
made to a cent, before the day’s busi- 
ness can be closed. The principal 
feature of the system is the 4 x 6-in. 
service ticket shown in the illustra- 
tion. The ticket is printed in tripli- 
cate, two carbon copies being made 
at the time the ticket is filled in. The 


O find the best system for cal- 

culating costs and payrolls in the 
average manufacturing plant, it is 
usually necessary -to analyze the par- 
ticular conditions involved and design 
a system to fit them. The common 
fault of many of the methods in use 
is that, at the end of the pay period, 
the accounts shown on the cost ledger 
do not balance with those shown on 
the payroll ledger. A discrepancy is 
nearly always in evidence, and many 
a cost clerk has burned the midnight 
oil trying to get tthe balance within 
the usual $10 limit. Efforts have 








SERVICE CARD 

































































Department No. | Machine No. | Move to, Order No. 
Man No. {Mans Name anil Account No. , 
Operation Name oa. | Part No. 
| Operation No. 
Wanted Total Hours| Time Time Time Time 
Finished Wage Rate /Quit | | | | | | | *} 
Good Cost Start | | | | | | | q | 
Bad Replace Elapse | | | | | | xi “s a I 
Balance Due|Inspected by | Quit | | ‘a 7s a a 
Name of Article Start | | | | | | 
oe Hes Oe ie ae ee a a a 
Elapse we m 

















THE CARD THAT INSURES ACCURACY 


The history of the time spent on a job is condensed on this card. Clerical errors are the 
only ones that can creep in and they can be quickly caught. 
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GEAR CUTTERS 


The Akron Gear & En'g Co. 
Akron, Ohio 
Farrel-Birmingham Co., Inc. 

Butlalo, N.Y. 
Slayeman & Com, 
‘Baltimore, Md. 
Harry A. Moore 
Bangor, Me. 
The Union Gear & Meh. Co. 
Boston, Mass. 
The Atlantic Gear Work 
Brooklyn, N.Y. 
Chicago Rawhide Mfg. Co. 
Chicago, I.” 
Perfection Gear Com; 
Chiege. 
The Cincinnati Gear Co. 
Cincinnati, O. 
‘The Greaves Mch. Tool Co. 
Cincinnati, O. 
The Horsburgh & Scott Co. 
Cleveland, O- 
The Stahl Gear & Machine 
Cleveland, 0. 

The Fe Gear Co. 
Gastonia, N.C. 
Excello Machine Co. 
Grand Rapids, Mich. 
Hartford Special Mchny. Co. 
Hartford, Coun. 

im Aleman: 
a. ae 
Dedman Fe & Meh. C 
heontte 
The Generating Gear Co. 
Milwaukee, Wis. 
Mobile Pulley & Machine 
Works 


Mobile, Ala. 
Dertitey Machine Washo & 

‘foundry 
Norfolk, Va. 

E. M. Smith Machine Shop 
Peoria, fll. 

The Earle Gear & Mech. Co. 

Philadelphia, Pa. 
The Pittsbu: Glechine a 


Supply 
Phi ih, Pa. 


‘The Turley Gear & Meh. Co. 
St. Louie, Mo. 


Winfield H. Smith, Inc., 
Springville, N. ¥. 


Massachusetts Gear & Tool 
Wobura, Mase. 
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Makes 


machinery 


sound 
better. 





GWEET running machinery is the pride of every man 
who is in charge of maintaining and caring for it. 
Formica gears help to keep it quiet, smooth. That is 
why they get more popular every year—why more and 

more machines are equipped with them. 

Formica makes machines easier to sell, and the sales 
departments of machinery manufacturers are anxious to 
have Formica as standard equipment on the product they 
sell. 

Any of the gear cutters named can give you prompt serv- 
ice on Formica gears. Most of them carry sheet in stock 
from which blanks may be cut, and finished gears de- 
livered in a few hours. 


THE FORMICA INSULATION COMPANY 


4641 SPRING GROVE AVENUE 

ORMICA CINCINNATI, OHIO 
Non-Metallic 

GEARS S 
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original copy is used to make up the 
payroll, the duplicate copy to figure 
costs by orders, and the triplicate is 
given to the workman as an instruc- 
tion card at the time he starts on the 
job. The card is largely self-explana- 
tory, although some of the directions 
may not be clear to the reader at 
first glance. 

At the top of the form are spaces 
for the Department Number and 
Machine Number where the operation 
is to be performed, also the number 
of the operator and his name. Just 
below these are the Part Number, 
Operation Number, and Name of the 
Operation. The name and number 
of the operation are taken from a 
standard operation book, if the job is 
a regular production job, or from in- 
structions from the foreman, if it is 
a special or “one-time” job. Under 
“Move To” is entered the number of 
the department or machine to which 
the material is to be moved when the 
present operation is finished. 

At the right is a space for the 
“Order No.” to which the labor and 
material on this job are to be charged. 
If the workman is engaged on work 
of an unproductive nature which can- 
not be charged directly to a shop or- 
der, the charge is entered in the space 
marked “Account No.” 


Under “Wanted” is listed the quan- 
tity called for by the order, or the 
quantity of good pieces that must be 
finished. The number of pieces fin- 
ished by the workman and passed by 
the inspector is noted under “Good,” 
while the number rejected by the in- 
spector is entered as “Bad.” Under 
“Replace” is listed the number that 
must be refinished by the workman to 
complete the number called for on the 
order. “Balance Due” shows the 
number of pieces that remain uncom- 
pleted at the end of the pay period, 
when the card is closed out, or the 
number that remain uncompleted in 
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case the workman is obliged to 
change to another job that may be 
more important. 

The spaces in the lower right hand 
portion of the card show the number 
of hours worked on that particular 
job or order. There are 12 spaces 
provided on the card. The reason for 
this is that the card has been de- 
signed for a plant that pays its em- 
ployees once a week. The card is, 
therefore, intended to cover a week’s 
work, provided the job lasts a week. 
If the job is so large that it will last 
longer than a week, the card is closed 
out at the end of the week and a con- 
tinuation card is made out to carry 
the job on into the next week, the 
information on the continuation card 
being copied from the original card 
and the continuation card being 
stamped “CONTINUATION.” When- 
ever a job is completed, the card for 
that job is filed away in a “com- 
pleted” file until the end of the week. 

Two spaces are provided for each 
day, in order to provide for changes 
to rush work. When the workman 
goes back to a job that he had been 
working on previously, the original 
card for the job is used again. If an 
entirely different workman finishes 
the job, a new card is made out for 
the new operator. Two points to be 
remembered concerning the operation 
of this system are that (1) a card 
is made out for each operation, and 
(2) a card is made out for each work- 
man. Under “Total Hours” is listed 
the total time spent by one workman 
on that job during the week. “Cost” 
is the total of wages paid the work- 
man on that order. 

A work order for each job is issued 
by the order department, a copy be- 
ing made for each department in 
which work on this order is to be 
done. The department copy is sent 
directly to the department clerk to 
furnish him with the necessary in- 
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* PAID FOR ITSELF TWO OR 
THREE TIMES SINCE WE BOUGHT IT. 





-—Steel & Johnson Mfg. Co., Waterbury, Conn. 


“It saves 75% of our time. If 
we could not get another Camp- 
bell Nibbling Machine,” says Mr. 
E. J. Ashley, “we would not dis- 
pose of the one we have for two 
or three times what we paid for 
it—because it has paid for itself 
two or three times since we 
bought it.” 


The Steel & Johnson Mfg. Co. 
uses the Campbell Nibbling Machine cutting 
out cans and stripper plates, also all manner 
of shapes from brass, iron and steel up to 
36” thick. 


How the Campbell Nibbling 
Machine operates... . 


The “close-up” shown at the right illus- 
trates how the Campbell Nibbling Ma- 
chine “nibbles” a narrow lane — each 
stroke of the punch cuts a_ small 
crescent-shaped chip—leaving a com- 
paratively smooth edge. Internal or 
external designs can be cut 40 to 60 
times as fast as drilling. 


Campbell Nibbling Machines are made 
in sizes to handle stock up to %” 
thick. Sheet steel, chrome nickel al- 
loys, as well as many composition ma- 
terials such as Bakelite and celluloid are quickly and easily cut. 


Let us give you more facts and data. Address: 


ANDREW C. CAMPBELL, Inc. 
BRIDGEPORT, CONNECTICUT 


An Associate Company of the American Chain Company, Inc. 


MN dl 

























NIBBLING MACHINE 
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formation so that he can make out 
the service cards. He then makes 
out a job service card for each opera- 
tion to be performed in that depart- 
ment and places it in the continuation 
file by order number until such time 
as he takes it out and starts a work- 
man on the operation, at which time 
he stamps or marks the starting time 
on the card. 

The shop or department clerk has a 
desk to which is attached a square 
“board” that has as many wire 
pockets as there are operators in the 
department, the number of each ma- 
chine or bench being plainly inscribed 
over the individual pockets. Spring 
clips may be used instead of pockets, 
if desired, or the service cards may 
be filed in a desk card file. The board 
is much better, however, as it pro- 
vides for instant selection of the 
ticket when a change is to be made, 
and thus eliminates delays. An ad- 
ditional advantage is provided in that 
the clerk, foreman, or other official 
may.see at a glance what jobs are in 
process, what machines they are as- 
signed to, and whether or not all the 
machines are in operation. In fact, 
there are a number of advantages to 
be gained by having the cards for all 
jobs in process out where they can 
be scanned at a glance. For instance, 
a service card can be placed on the 
board, under a certain machine num- 
ber and just back of the service card 
for the job in process, with instruc- 
tions to the clerk that the second 
card is for the job following on that 
machine, thus making it unnecessary 
for the workman to hunt up the fore- 
man for instructions when the job in 
process is completed. In many cases 
all operations of certain types are 
performed on certain machines that 
are especially built or adapted for 
such work or where the operator is 
particularly suited for the work to be 
done and the clerk soon learns that 
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these operations must of necessity be 
listed for the machines referred to. 
Thus the clerk can assume a larger 
part of the detail work and leave the 
foreman more time for the more im- 
portant of his duties. At the end of 
each day the workmen drop their 
service cards into a pocket which in- 
dicates that the jobs upon which they 
were working were still in process at 
quitting time, making it possible for 
the clerk to make the proper nota- 
ticns, check the service card with the 
time card and return the cards the 
next morning. 

The time clock card shows the time 
at which the workman entered and 
left the plant, and for which he is to 
be paid. The time card must, how- 
ever, tally absolutely with the total 
time of each workman as shown by 
the service cards for each day, thus 
providing an accurate check on the 
time put in, amount of time allotted 
to each job, and costs. If the time 
card for a given workman shows that 
he entered the plant on time, the job 
service card is stamped O. O. If the 
time card shows that he was a half- 
hour late, the starting time is 
stamped on the service card as O. 5 
and the card is stamped “LATE,” in 
red letters, to show that the work- 
man is to be docked a half-hour’s pay 
and that no costs are to be recorded 
against this job for this half-hour. 

Whenever the workman changes his 
job for a new one, the finishing time 
for the old job is stamped on the serv- 
ice card for that job and the same 
time is recorded as the starting time 
on the service card for the new job. 
If, for example, a workman has spent 
41% hours on a job, both the stopping 
time on the old card and the starting 
time on the new one will be stamped 
4.5. This method of procedure is used 
each time the job is changed through- 
out the day, until the full day’s time 
has been accounted for. Thus, bar- 
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FASTau SLOW 
MOTION 


,.» AND FOR THE MAIN DRIVE, TOO... 


The Cleveland Automatic Machine Co. manufacture 
automatic chucking, forming and screw machines. Con- 
trol was not the least of the problems confronting their 
designers. But they found a more than satisfactory 
solution... Twin Disc Clutches. 


In the model M 4 Cleveland spindle bar machine 
shown, a Twin Disc Clutch is used in the feed 
bracket to facilitate the machine’s fast and slow 
motion. The fast motion is used in indexing 
the spindle turret, feeding the stock and ad- 
vancing the tools to the work. When the tools 
reach the cutting position, the clutch is shifted 
to engage the slow motion on the working 
feed of the tools. And, in addition, the power 
clutch that drives the entire machine is 


a Twin Disc Clutch. 


More than twelve years of specialization in the 


dry. 


designing, building and engineer- 
ing of clutches... wide and varied 
experience obtained from direct 
contact with the machine tool field 
...and from many standard and 
special models and sizesdeveloped to 
meet its latest requirements. . : have 
fitted Twin Disc engineers to solve 
your control problems. 

One or more of our stock models may 
be easily and economically adapted to 
yourspecial need. Writeour Engineering 
Research: Department outlining your 
requirements. Engineering Data Book 
i gladly mailed on request. Twin Disc 

(Clutch Company, Racine, Wisconsin. 
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Single *‘Close Coupled” 
Type Twin Disc Clutch, 
with compressed asbestos 
gear tooth driving plates 
used when clutch runs 
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ring a clerical error, the cost ledger 
distribution will equal the amount of 
money paid out to the workmen as 
shown on the payroll ledger. 

One other feature of this system 
that deserves attention is the amount 
of clerical labor saved in the cost de- 
partment in extending the total time 
worked with the rate of pay to find 
the total cost. As has been shown, 
the job service cards are closed out 
at the end of each week by the shop 
clerk, balanced as to time, and deliv- 
ered to the payroll department ready 
for entering the hourly wage rate of 
the workmen. As soon as the rates 
have been entered, the total cost or 
pay is found by multiplying the hours 
worked with the hourly wage rate. 
The cards are then separated, the 
originals being retained in the payroll 
department where they are filed away 
by workman’s clock number. The du- 
plicate copies, which are sent to the 
cost department, are sorted by order 
numbers. The amounts totaled for 
each order represent the amount ex- 
pended on that order during the week, 
this total being charged in on the 
cost ledger against that order num- 
ber. Only one extension is necessary 
for both departments. In most ac- 
counting methods, extensions must be 
made:-for both: the cost department 
and payroll department. In such a 
case a fine opportunity is provided 
for clerical errors which may be very 
hard to locate later. ' 

Undoubtedly there are many elab- 
orate cost systems which, in spite of 
the elaborateness, do not give accu- 
rate results-and might profitably be 
replaced" by. some simple system such 
as this.one.: If your cost department 
is not able to obtain a balance be- 
tween the cost ledger and payroll 
quickly, it may pay you to look into 
it with a view to simplifying it. The 
system outlined here is simple and 
should be adaptable, with perhaps a 
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few minor changes to meet special 
conditions, to nearly any kind or type 
of plant, whether it manufactures for 
stock or on special order. 





Odds and Ends for the 
Notebook 
By R. H. KASPER 


A PIECE of rosin, about the size 
of a walnut, thrown into the 
ladle will prevent babbitt or lead from 
exploding when pouring. 

When using small, delicate taps, 
apply the tap wrench to the round 
part of the tap instead of the square: 
it will reduce breakage. 

As multiplication is usually easier 
and quicker than long division, mul- 
tiply the circumference of a circle by 
.3183 instead of dividing by 3.1416 to 
find the diameter. 

The weight of nine small pieces in 
ounces equals the weight of a gross 
of the same pieces in pounds. 

The addendum of a gear tooth 
equals the figure 1 divided by the 
pitch of the gear. 

A reamer may be made to cut 
slightly larger by first heating it in 
boiling soda water or warmed oil. 

In the absence of a rivet set, the 
end of a hollow pointed set screw will 
form a good head. 

When replacing one heavy bolt with 
two lighter bolts, to determine the 
safe diameter of the smaller bolt for 
the same load, square the diameter 
of the larger, divide by two and ex- 
tract the square root of the result 

A bolt or cap screw may be kept 
from loosening without the use of 4 
lock washer, by slightly bending the 
body of the bolt under the head. 

To find the double depth of A.S.M.E. 
screw threads, divide the constant 
1.298 by the: number of threads per 
inch. 
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An engine lathe of unusual pre- 
cision and accuracy and sim- 
plicity of operation. Its wide 
range of utility will make it 
extremely profitable in the re- 
pair, maintenance and light 
manufacturing fields. Equipped 
with an 8-speed selective geared 
headstock, and constructed as 
foolproof as possible, its com- 
pactness, design, safety and sim- 
plicity of controls are carried 
out to a remarkable degree. 


for only 


EE 


month 





The R. K. LeBlond 
Machine Tool Co. 


SOME REGAL 
FEATURES 


1—Eight-speed selective 
geared headstock, with 
heat-treated, hardened 
gears. 

2—Feed rod to take 
wear off lead screw. 
3—Self-contained motor 
with multiple V_ belt 
drive. 

4—All moving parts en- 
closed. 

5—Regal carries the 
LeBlond guarantee. 
6—Lathe may be bought 
on easy terms. 

The Regal comes to 
you equipped (including 
motor), ready to run. 
Clip and mail the cou- 
pon. 


THE R. K. LEBLOND MACHINE TOOL CO., 
1201 Regal Division, Cincinnati, Ohio. 


CINCINNATI, OHIO 


Send me full details of the Regal Line. 


NS. MANNS op uk 5 ASE ER RMD org oc PEA es RAs aoe oO 


* terms. 
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\ The Le Blond 


REGAL 


Geared 
Head 
Lathe 


You can buy the Regal on easy 
The one shown here is 
10” (18” between centers), and 
sells for $398.00, F. O. B. fac- 
tory. Shipped to you promptly 
on receipt of $79.60. Balance 
in monthly payments of $27.86. 
It is made in 10”, 12”, 14”, 
16”, and 18” swing. Bench 





type is built in 10” size. It is 
driven by a self-contained motor 
with multiple V-belt drive. A 
well-built lathe of exceptional 
rigidity, and one that will soon 
pay for itself. 


























Size 10” 
(18” between 


centers) 
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It will stop raining! 


It always has. The farmer who uses his 
rainy day time to prepare for fair weather 
will surely gather in his crops quicker and 
cheaper than his short-sighted brother. 

Business will get better. It always has. 
And the Company that prepares for better 
business will secure most of it, at less 
sost and more quickly than his negligent 
competitors. 

And we believe, emphatically, that 


this is the time to throw out of the plant 


the obsolescent machinery, equipment 
and methods that would block progress 
in the busy times that are just around 
the corner. 

We say. this—and we are doing it. 


Jig Borers 
Model B Lathes 
Vertical Shapers 
Thread Millers 
Surface Grinders 
Centering Machines 
Automatic Machines 
Deep Hole Drillers 
Bench Machine Tool 
Equipment 
Profilers, Die Sinkers 
Vertical Automatics 
Small Tools 
Gages 


PRATT & WHITNEY CO.. Hartford, Conn. 


Sales Offices and Agencies 
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Always air weather handling 


--- WITH A SHEPARD HOIST 








Wearuer exacts no toll 
of this tightly sealed, balanced me- 
chanism, nor does continuous 
service impair the accurate, efficient 
load handling which Shepard Cage 
Operated Electric Hoists provide. 





At the Lehigh Structural Steel Co., 
Allentown, Pa., 3 of these Shepard 
Hoists unload an average of 155 cars 
of structural steel per month... and 
move 3500 tons into the shop. They 
have been serving for years, effici- 
ently and with practically no main- 
tenence expense. 


SIS ip TTS NT Ne 


Shepard’s balanced hoisting 
mechanism, running in a bath of oil, 
functions smoothly in the most 


OP Renal: 


dust, moisture and corrosive fumes. 
Control of every hoisting and travel 
motion is lastingly accurate. That 
is why Shepard Hoists are preferred 
by America’s leading industries. 


Then, too, the proper type, capacity 
and speed is always available from 
the comprehensive ; 
line which Shepard 
builds. These hoists 
are described in the 
“Aerial Railway of & 
Industry” Bulletin. 
Write for a copy. 
SHEPARD NILES CRANE & HOIST CORP. 


Main Office: 424 Schuyler Ave., Montour Falls,N.Y 
Works: Montour Falls, N.Y., and Philadelphia, Pa. 


Branches in principal cities 
= CRANE € HOIST DIVISION Lj 


THE MOST COMPLETE LINE OF Fy) CRANES & HOISTS IN AMERICA 
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Milling Machine Arbors 


A few pointers on their selection, care, and application 
By FRANK CuRTIS, 


Research Engineer, Kearney & Trecker Corporation 


H all the effort that is con- 
stantly being expended on the 
selection of the milling machine and 
its cutters and fixtures, in an effort to 
obtain the maximum efficiency, very 
little attention seems to be paid to the 
arbor. The arbor is 


¥ 


used for heavier work as handled in 
No. 4 machines. A 2%4-in. arbor is used 
for extra heavy work where a consid- 
erable amount of metal is to be re- 
moved, whereas a 3-in. arbor is used 


» where a center support cannot be ap- 


plied, and when 





the back-bone of 
the milling set-up. 
A modern machine 


AMOUNT OF SPRING 
L i : 


the cut is wide and 
heavy. 

An arbor too 
weak for a given 








and efficient fixture 
and the finest of a 


\ cut is quite likely 





cutters will fail to 








produce __ satisfac- 
torily if the arbor 
is too small or is 
improperly sup- 
ported. For this 
reason arbors 
should be selected 
with care, applied 
with an adequate 


work 





to spring out of 
shape—the _ start- 
ing point of trouble. 
Should an _ arbor 
spring 0.003 in., as 
shown in Fig. 1, the 
cutter mounted on 
it will run out 0.006 
in. on the diameter. 
Two serious condi- 
tions will then ex- 
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Work 





knowledge of their 





— OBTAINED (ENLARGED) 


ist; one is exces- 
sive wear of the 








importance, and 
operated accord- 
ingly. 


Arbors for pro- 
duction and knee- 
type milling machines are made in 
sizes ranging from % in. to 2% in. in 
diameter, namely %, 1,1%, 1%, 2 and 
2% inches. For certain set-ups, how- 
ever, larger sizes are used, but these 
are considered special in nature. The 
two smaller sizes, % and 1 inch, are 
only to be used where the cut is light, 
as in light sawing, slotting, oil grooving 
and the machining of small keyways. 
The 1!/,-in. size is usually used with 
No. 1 and No. 2 machines; the 1%- 
in. size is used with No. 2 and No. 3 
machines, and the 2-in. arbors are 


Fig. 1—A sprung arbor will cause poor 
work and excessive tool wear. 


cutter on one side. 
which reduces its 
life between grinds, 
the other is a poor grade of finish, 
somewhat wavy due to the uneven 
cutting action, as shown at the lower 
part of the illustration. If such a con- 
dition is not corrected, the cutter ex- 
pense will soon run into money. 
Arbors should be inspected at least 
once a week. True enough, this re- 
commendation may be considered as 
just another burden, but on the other 
hand it will be found to be quite eco- 
nomical in the long run. Regardless of 
the type of arbor used or the number 
of machines in use, it will pay to re- 
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McCROSKY- MIDWEST 


.. TOOLS are now a part of the line of McCrosky 
Cost-Cutting Tools. Midwest Tool & Mfg. Co., of De- 
troit, has been merged with McCrosky Tool Corporation, and 
the Midwest plant is now operated as a McCrosky Division. 
Midwest Tools have proved their reliability 
and economy in the foremost plants of 
Detroit. You will find them worthy addi- 
tions to McCrosky Cost-Cutting Tools. 





Core Drills 
with 
replaceable 
H. S. Tips 
Multiple 
Diameter 
Tools 
Interchangeable | 
Counterbores Extension : 
Adjustable | 
Holders : 
‘ Special 
f Cutting 
A new 42-page Midwest Catalog is just off the if Tools 
press. It shows the entire line and contains Made to 
useful engineering data. Let us send you a Your Prints 


copy. 


MIDWEST TOOL & MFG. COMPANY 


Division of McCrosky Tool Corporation 
2362 W. JEFFERSON AVENUE DETROIT, MICH. 


McCrosky Main Office and Plant, Meadville, Pa. 
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move all arbors at regular weekly 
periods, inspect them thoroughly, and 
then reassemble them in the machine, 
if they are found to be satisfactory. 























“BEARING 
! : SuPppoetT 























Fig. 2—Methods of inspecting arbors. 


Slight accidents often happen—such 
as running the cutters into the work 
at a rapid feed rate—and the regular 
inspection will, of course, detect any 
harm that such a mishap would have 
caused. 

In Fig. 2 is illustrated the suggested 
method of inspecting arbors. In the 
upper part of the illustration at A is 
shown an arbor being inspected in 
the machine without an outer sup- 
port. A test of this kind will show 
whether or not the arbor is running 
true in relation to the taper. The 
spindle of the machine should be op- 
erated at a very low speed and the 
indicator should be moved along the 
outer end of the arbor. 

It is also possible to check the ar- 
bor while in the machine as shown at 
B, using an outboard support as indi- 
cated. This test will show any spring 
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that might exist in the arbor, assum- 
ing that the taper end is correct. In 
addition to testing the arbor in the 
machine, it is advisable to remove the 
arbor entirely and mount it between 
centers as shown at C and inspect 
both the tapered and straight por- 
tions. This test will quickly detect 
any inaccuracy that may exist. 

Arbors to be used for accurate work 
should never run out more than 0.001 
in. When the nature of the cut is such 
that limits of accuracy are not im- 
portant there will be no real harm in 
operating an arbor that runs out as 
much as 0.002 in. 

One of the advantages of removing 


.an arbor from the machine is to per- 


mit an inspection of the taper end. 
Although the new taper of the stand- 
ardized spindles is such that the ar- 
bor will not seize or stick in place, 
there is always the possibility of the 
arbor being corroded by the lubricant 
or coolant. Some lubricants contain 
sulphur which corrodes and “eats” 
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Fig. 3—Milling set-up, using outboard bearing 
support only. 
the surface of the arbor, and a fre- 
quent inspection will naturally detect 
any such action that may be taking 
place. At the same time it is always 
well to clean the taper of the arbor, 
(Continued on page 35) 
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Milling Machine Arbors 
(Continued from page 32) 
as well as the taper hole in the spin- 
dle, and to wipe the surfaces of both 
with an oiled cloth when replacing 
the arbor. 

The best of arbors will spring when 
subjected to excessive strain and it is 
natural to expect that even the best 
operator will have a mishap, now and 
then, that will set up a strain in the 
arbor. The recommended weekly in- 
spection will, of course, have many 
advantages. In shops where a large 
number of milling machines are used, 
one operator can very easily inspect 
all the arbors within a few hours. In 
addition, the same man can be taught 
to do any repair work that may be 
necessary as well as to replace dam- 
aged arbors with those that have been 
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Fig. 4—The central arbor support 
promotes better work and increased 
output. Fig. 5—This fixture was de- 
signed so that two arbor supports 
could be used. Fig. 6—When the use 
of an intermediate arbor support is 
impossible, an extra large arbor 
should be used. 


repaired, or with new ones, if 
necessary. 

Before proceeding with some 
practical set-ups showing the 
use of arbor supports, it may 
be well to mention that the 
cutter should be properly in- 
spected before being applied. 
In other words, if a cutter runs out- 
of-round, due to improper grinding, 
it will have a tendency to cut only 
on one side and if it is not inspected 
carefully, the blame may be unjustly 
placed on the arbor. Very often it 
is necessary to design milling fixtures 
to suit a rigid arbor mounting or to 
favor a suitable arbor set-up. Quite 
unfortunately this procedure is often 
overlooked with the result that the 
arbor lacks proper support. 

Assume the slab milling of two 
pieces of steel, 3 in. in width, in a 
horizontal machine equipped with two 
spiral cutters. If no definite thought 
were given to the arbor support it is 
quite likely that the fixture would be 
made as shown in Fig. 3, using only 
the outboard bearing support for the 
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arbor. For some materials and for 
certain types of cuts this layout would 
be practical, but it would be far bet- 
ter to spread the spacing of the parts 
to be milled far enough apart to per- 
mit the inclusion of a central arbor 
support, as shown set up on a Mil- 
waukee milling machine in Fig. 4. 
Such an arrangement not only 
strengthens the arbor, but also re- 
sults in better work and in many 
cases in a greater output. 

The operation shown in Fig. 5 is an 
excellent example of a fixture designed 
in proportion to suit a rigid arbor 
mounting. Here two center supports 
are used, which, of course, insures 
maximum rigidity. If the workpieces 
had been arranged in any other posi- 
tion than as shown, these supports 
could not have been used. The parts 
being milled are forged master con- 
necting rods for a radial airplane en- 
gine and are being faced on one side, 
two at atime. Six spiral cutters are 
used, being set up as shown in three 
pairs, each with a left- and right-hand 
spiral cutter. 

Sometimes a milling cut is encoun- 
tered in which the use of an interme- 
diate arbor support is prohibited, such 
as illustrated in Fig. 6. When this 
occurs, it is advisable to use an extra 
large size arbor, preferably one of a 
special design. The gang of cutters 
shown here is mounted on a 3-in. di- 


ameter arbor that is well supported. 


by a large outside bearing. The cut 
is 25 in. in width, the depth of cut is 
% to #; in., and the feed is 4% in. 
per minute. Such a cut demands a 
heavy-duty arbor because one of 
lighter weight and smaller in size 
would spring away from the work, re- 
sulting in an inaccurate, wavy surface. 

Vertical milling machines are often 
used for face milling various types 
of surfaces by using an inserted-blade 
cutter, or solid end mill, attached di- 
rectly to the spindle nose. Such a 
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set-up does not require an outboard 
support for the cutter, but then again 
the same type of machines are used 
with other cutter combinations that 
must be fitted with outboard bear- 
ings. Such-a set-up is shown in Fig. 
7, which illustrates a helical cutter 
that overhangs the spindle for a con- 
siderable distance. The support, or 
outboard bearing—as will be seen— is 
made in the form of a bracket cast- 
ing attached to the column of the 
machine. A bearing of this type as- 
sures a rigid mounting for the cutter 
and as a rule can be arranged with- 
out interference to the fixture. In 
some cases the fixture may have to 
be made with provision for clearance 
for the support. 

Still another form of outer bearing 
for a vertical cutter is one that is at- 
tached to the machine table, such as 
is used in connection with a rotary 
milling fixture. For this type of set- 
up the machine table is clamped in a 
stationary position and all movement 
is provided through the rotary fixture 
member. Sometimes the outer arbor 
of cutter bearing can be made as an 
integral part of the fixture, although 
a separate bearing bracket support is 
to be preferred, to permit adjustment 
to compensate for cutters of different 
diameters, as well as for cutters that 
have been reground. 

The set-up illustrated in Fig. 8 
shows two auxiliary vertical spindles 
mounted on a No. 3 Milwaukee hori- 
zontal milling machine in which two 
outer bearings for the cutter arbors 
are used. One is attached to the col- 
umn of the machine and the other 
is attached to a bracket connected at 
the outer end of the knee. The fix- 
ture, in this case, is of the indexing 
type mounted at an angle of 45 deg. 
and arranged for the milling of three 
sides at both ends of a copper casting. 
The spindles are spread far enough 
apart to avoid any interference be- 
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_ ADJUSTABLE 


=| REAMERS 











to 

ass , Wetmore is an organization of reamer 

ng | ‘specialists. It manufactures no other 

t- product. Its reputation and future de- 

as pend entirely on the precision and per- 

ry formance of the reamers it supplies to 

t- American industry. Hence, Wetmore 

hs never permits an inferior reamer to leave 

“ the plant. The name WETMORE on a 

or . reamer is the last word in accuracy, 

an finish, and durability ...... Send 

gh for latest catalog of all types of Wet- 

™ more Adjustable Machine and Cylinder 

“ | Reamers and replacement blades. 

at . WETMORE REAMER COMPANY 

: 414 N. 27th St. MILWAUKEE, WISCONSIN 

es 

. WETMORE 

i TYPE NO. 8 CHUCKING REAMERS 

"a These machine reamers are especially de- 

_ signed for reaming brass, bronze, and cast 

at iron. To adjust, there are no unnecessary 

‘. screws or pins to be loosened. Adjustment 

g | to .001 inch is quickly and accurately made 

, | by cone nut and lock nut at rear of blades. 

i. Straight blades are held securely by special, 
exclusive method. Sizes range by thirty- 





seconds from %” to: 34./’ inclusive... 
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tween the fixture and the cutters or 
arbors. 

With some set-ups it is necessary 
to go to some expense in order to pro- 
vide a suitable arbor support; but as 
a rule the results attained usually 
compensate for the cost involved. A 
set-up of this type is illustrated in 
Fig. 9, which shows a fixture for 
straddle milling the side faces of 
crankshaft bearings on a cylinder 
block, as set up in a Mil-waukee-Mil 
of the Simplex type. The photograph 
does not show the cutters in place, 
although there are a total of ten 
straddle-milling cutters mounted on 
the arbor, all of which cut at the same 
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Fig. 7— Using an outboard 
bearing to support a helical 
cutter on a vertical milling 
machine. Fig. 8—Two verti- 
cal cutters with outboard bear- 
ings in use on a Milwaukee 
miller. Fig. 9 — Fixture for 
straddle milling faces of 
crankshaft bearings on a cylin- 
der block. 


time. A diagrammatic 
layout showing the po- 
sition of the cylinder 
block is illustrated in 
Fig. 10. The block is 
clamped against the fix- 
ture member A, which 
is made with a large cored opening 
at the center through which the 
arbor and arbor bearing support 
bracket B is mounted. This set-up is 
somewhat unusual, although it clearly 
shows that it is necessary to provide 
an adequate support for the arbor re- 
gardless of expense. The support in 
this case is such that the arbor re- 
ceives the usual bearing at the ex- 
treme outer end and in addition re- 
ceives two bearings at the center posi- 
tion, as may be seen clearly in Fig. 9. 

Perhaps one of the worst evils to 
combat is that of using an arbor to 
suit various old-style cutters in stock, 
without giving due consideration to 
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RECISION 


is meaning 
and ifs commercial value .. . 


RECISION, as commonly used, is a term 

defining extreme refinement of dimension 
and finish. ‘But as describing an outstanding 
quality of NORMA-HOFFMANN Precision 
Bearings, the word has g far more compre- 
hensive meaning. 

To Norma-Hoffmann engineers and produc- 
tion men, Precision means the ultimate in 
dimensional refinement. Above and beyond 
this, however, it means bearing design worthy 
of expression in a finished product of this 
extreme refinement—selected materials well 
deserving of special treatments and of 
highly refined machining processes —stand- 
ards of production which permit no devia- 
tion from absolute uniformity, regardless of 
quantity. 

Precision, as thus described, is the foun- 
dation quality upon which the Norma- 

reputation rests, upon which its 


The long, varied 


of Ne 


business has been built, and upon which it 
must continue to grow. 

But what does all this mean to the buyer and 
user of NORMA-HOFFMANN Precision 
Ball and Roller Bearings? What, in other 
words, is the commercial value of Precision? 

Briefly stated, Precision stands for that 
combination of qualities which manifests it- 
self in higher anti-friction efficiency, longer 
life, greater speedability, better performance, 
lower costs for replacements, increased pro- 
duction. These are the distinct and concrete ad- 
vantages which accrue to the user of NORMA- 
HOFFMANN Precision Bearings. 

Obviously, Precision is costly to produce 
and to maintain. But it has been the uniform 
experience of those who have availed them- 
selves of its advantages, that its price is re~ 
paid a hundred fold in the lower after-costs 
which inevitably follow. 


is offered 





without obligation to machine users and builders facing ‘bearing problema, 
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the nature of the cut. Some shops 
have a stock of cutters somewhere 
from ten to fifteen years of age which 
have been kept just because they are 
not worn out and in view of their pos- 
sible use in one way or another. Some 
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put and better finish. Unfortunately, 
these points are too often overlooked. 
Whenever an arbor is found to be 
sprung or out of shape it should be 
straightened with the greatest of care. 
By all means an experienced man 
should undertake whatever 






































work is required. When an 
inexperienced operator at- 
tempts to straighten a 
sprung arbor, there is a like- 
lihood that the arbor will be 
thrown more out of shape 
than it was originally. When- 
ever there is doubt as to the 
practicability of attempting 
such work, it is far better to 
return the arbor to the manu- 
facturer with instructions to 
make any corrections that 








Fig. 10—Drawing showing relative positions of work and 


cutters, using fixture shown in Fig. 9. 


of these cutters have small holes; 
some have no keyways, yet they are 
considered practical. The use of such 
cutters for productive purposes is 
false economy; in reality, it would be 
far better to purchase modern cutters 
to suit a heavier arbor because rigid- 
ity is absolutely essential to maximum 
cutting speeds and feeds. 

In the same direction, cutters are 
often purchased to suit an available 
arbor with no thought being given to 
the practicability of that particular 
arbor in connection with the operation 
on which it is to be used. Perhaps 
an operation requires a 3144x3% in. 
plain spiral cutter. The order is made 
out, the purchasing department asks 
for the size of the hole, the shop fore- 
man says “One inch,” and the cutter 
is received accordingly. A cutter of 
this size would probably function 
much better with a 1% in. or even a 
2 in. arbor and the small expenditure 
required to purchase a new arbor, if 
one of correct size were not in stock, 
would soon be repaid by increased out- 


are required. 

The straightening of arbors 
is usually done in a hydraulic press 
equipped with a slow feeding action 
that can be controlled with ease. The 
arbor is mounted on two supports and 














DIAL INDICATOR 
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Fig. 11—Drawing illustrating method of 
straightening arbors. 
the ram is lowered so that the arbor is 
sprung in the opposite direction from 
the curve. An indicator is usually 
used in connection with the operation 
as illustrated in Fig. 11. Prior to 
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The 


SHELDON 
11-in. Lathe 













Formerly 
“MONAROH 
JR.” built by 
the Monarch 
Machine Tool 
Oo. 


Saves Power—Cuts Costs! 


YouLtp you use a 15 h. p. motor to 

run a 3 h. p. job? Of course not— 
the wasted power would be too expen- 
sive! 


But, that is exactly what you are doing 
when you put a small lathe job on a 
large tool—wasting power and running 
up your costs! Eliminate this waste— 
install a SHELDON 11” lathe. 


This lathe is built to close precision 
limits and will perform accurately the 


same functions as larger lathes. It is 
furnished in 3-ft., 4-ft., and 5-ft. bed 
lengths with either full-quick change 
gear attachment or semi-quick change 
gear attachment, cone or individual 
motor drive. 


You can’t afford to overlook the possi- 
bilities of the SHELDON 11” Lathe in 
your shop—investigate its advantages! 
Send for an illustrated bulletin! 


























CONE DRIVE MOTOR DRIVE* 
On Bench On Floor On Bench On Floor 

Legs Legs Legs Legs 
11” x 3’ $325.00 $330.00 $405.00 $410.00 
11” x 4’ 335.00 340.00 415.00 420.00 
11” x 5’ 345.00 350.00 425.00 430.00 





3253-55 Cottage Grove Ave. 





*Includes 44 H. P. Motor and Starter 


Sheldon Machine Co. 


CHICAGO, ILLINOIS 
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straightening, the arbor is mounted 
between centers and carefully in- 
spected. The section running out is 
carefully marked and calculated, so 
that the straightening operation can 
be carried on with precision. It is 
well,.in this connection, to use the 









































RAcK FoR STORAGE 
oF ARBORS 











Fig. 12—Design of rack for storing milling 
machine arbors. 


supports for mounting the arbor while 
straightening. If the support to be 
used has a straight surface, as shown 
at A, it is likely to mar or damage 
the portion of the arbor with which 
it contacts. For this reason a support 
such as shown at B, equipped with a 
copper contacting face corresponding 
with the diameter of the arbor, should 
be used. 

The careless storage of milling ma- 
chine arbors often causes them to 
warp out of shape. If an arbor is 
kept in a tool crib and is thrown in 
with a mass of other tools, it cannot 
escape being damaged sooner or later. 
In Fig. 12 is illustrated a suggested 
design of rack for the storage of ar- 
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bors. The arbors, as will be seen, are 
supported from the flanged section 
and hang in a vertical position. Ar- 
bors stored in this manner cannot get 
out of shape. 

These rules for the selection, appli- 
cation, operation and care of arbors 
have been given for the purpose of 
aiding the users of milling machines 
to obtain the best results from their 
equipment. Always remember that 
the arbor is the backbone of a milling 
machine set-up and that it should be 
considered as such at all times. If 
the suggestions given herewith are 
carefully carried out, better results 
can be expected in the form of higher 
production and a more uniform type 
of finish. Summing up this data, the 
arbors should be heavy enough for the 
operation in hand, the support of the 
arbor should be rigid, and the arbors 
should be inspected once a week. 


Hobart Manual On “Electric 
Arc Welding” 


The Hobart Brothers Company, Troy, 
Ohio, has published a manual on the 
subject of Electric Arc Welding, espe- 
cially written for the manufacturer who 
is interested in the possibilities of arc 
welding as a manufacturing process. A 
special effort has been made to avoid 
highly technical and theoretical discus- 
sion and to confine the text to a brief, 
logical, and non-technical arrangement 
of practical information and suggestions 
that have been derived from a _ vast 
amount of practical experience. 

The book contains 80 pages and in- 
cludes nine chapters on the following 
subjects: The Welding Arc; Welding 
Equipment; Types of Joints and Welds; 
Weldability of Metals; Choice of Elec- 
trodes; Using the Metallic Arc; Using 
the Carbon Arc; Operating Instructions 
for Hobart ‘Constant Arc’’ Welders; 
Speed and Cost of Arc Welding. A sup- 
plementary section is also included in 
which are shown examples of arc weld- 
ing, types of Hobart arc welders, and an 
alphabetical index. 

A copy of the book will be sent with- 
out charge to any machine shop execu- 
tive who will state, on his firm letter- 
head, what kind or type of work he 
plans on welding. 
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SOMETHING ENTIRELY 
NEW IN DRAWING TABLES 


HAMILTON AUTO-SHIFT DRAWING TABLE 
INCREASES DRAFTING SPEED— 


Any working position of top obtained in a few seconds. 
PROMOTES THE DRAFTSMAN’S HEALTH— 
Eliminates cramped positions. Draftsman works at ease in 
swivel chair. Reduces fatigue. 
ECONOMICAL — 
Saves floor space. Gives draftsman a drawing surface and reference 
desk with large drawer, with 25% less floor space than occupied 
by two tables. More efficient and saves time. 
CONVENIENT — 
Enables designers to bring their work to close eye-range. 
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Notes On the Installation of a 
Piece-Work System In the 
Average-Size Plant 


By GEORGE HENRY FISHER 


HE events of the past year have 

brought most plant owners to a 
realization of the fact that, if they are 
to continue in business, ways and 
means must be found to reduce manu- 
facturing costs and make their work- 
ing capital cover more territory than 
it has been covering in the past. This 
is true not only of the large operators, 
but of the smaller ones as well. The 
bulk of the money that is paid out 
goes for equipment, material, and 
labor, but in times like these the pur- 
chase of additional equipment is 
usually set aside until there are enough 
orders in sight to pay for the two last- 
named items. 

In many cases, the effort to find a 
method of reducing costs brings the 
manufacturer face to face with the 
need for manufacturing costs that will 
not fluctuate. Material costs do not 
vary greatly as between purchasers, 
whereas labor costs may vary as much 
as 100 per cent, depending upon the 
efficiency of the equipment, character 
of supervision, and method of wage- 
payment. Thus, by the simple process 
of elimination, the manufacturer finds 
that the greatest possibilities for 
economy lie in labor costs. 

Most present-day economists agree 
that our national prosperity is depend- 
ent, in a large measure, upon the high 
purchasing power which is a direct 
result of adequate wages. Therefore, 
the ideal condition would be one which 
would allow the continuance of a high 


wage scale, while at the same time 
making possible a reduced cost per 
piece. Such a condition is only pos- 
sible where the worker is paid accord- 
ing to the amount of production 
turned out instead of being paid for 
the amount of time spent at the plant. 
Whether the wage-payment plan is 
based on piece-work, bonus, or prem- 
ium, is a matter, first, of the character 
of the work, and, second, of the pre- 
ference of the management. All three 
plans have proved successful under 
various shop conditions, but piece- 
work has been chosen as the subject 
of the present discussion because it is 
comparatively easy to install, is readily 
comprehended by the man in the shop, 
is simple for the payroll department 
to calculate, and provides a basis for 
figuring standard costs. In fact, it is 
the only plan known to the writer 
whereby a standard, non-fluctuating 
cost can be arrived at, and involves 
the least amount of slide-rule calcula- 
tions, algebraic equations, and all- 
round tomfoolery. Except where 
standardization of operations is virtu- 
ally impossible, piece-work will be 
found to dovetail nicely with the aver- 
age machine shop layout. 
Regardless of the manner of pay- 
ment employed, the amount of remun-. 
eration must be based on fact as to 
the amount of time required to per- 
form each of the production opera- 
tions, using efficient equipment and an 
efficient operator. This fact can only 
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be determined by making an analyti- 
cal study of the operation and each of 
the elements which may have a bear- 
ing on the time required to perform 
it. Such a study can be made by any- 
one who has the necessary qualifica- 
tions, but these qualifications are not 
of the common, or garden variety. 

The person who has the task of 
making the time and motion studies, 
whether he be the shop foreman in a 
small plant or a specially-trained pro- 
duction engineer in a large plant, must 
have a clear understanding of the op- 
erations and the possibilities of the 
equipment. This does not necessarily 
mean that he must have worked at 
each and every job that he is called 
upon to observe; there are many tasks 
of which the details can be grasped 
after a moment’s study, but insofar as 
most machine shop equipment is con- 
cerned, the only man capable of 
making an intelligent decision as to 
the amount of time required to per- 
form an operation is one who “knows 
his machines” by personal experience 
and who, by the same token, knows 
just how much a machine, tool, cutter, 
or grinding wheel will stand. To this 
knowledge must be added an agreeable 
personality, an unusual amount of di- 
plomacy, and at least average intelli- 
gence. 

The time study man should also 
have an analytical mind, and with 
him cost reduction should be a mental 
habit rather than a dogmatic collec- 
tion of formulas and policies. He 
should be able to impress the man at 
the machine with the fact that they 
are both cogs in the same industrial 
machine and convince him, without 
argument, that a time study man’s 
job is not necessarily to make the op- 
erator work faster, but rather to show 
him how to work more efficiently and 
thus earn more money both for the 
firm and for himself. 


The human factor is, however, only 
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one element in the waste elimination 
program. The task of analyzing a 
job includes a study of each phase of 
manufacturing procedure, co-ordinat- 
ing men, materials, and machines to 
obtain the highest possible efficiency 
and, finally, recording the results of 
the analysis, including an accurate 
record of the time required to perform 
each detail of the operation. With 
such a record, the piece-rate can 
readily be calculated from the opera- 
tor’s hourly rate, adding a certain per- 
centage for the incentive. The first 
point to be considered, then, is the 
operation itself. We will think of it 
as comprising the three elements 
named above—material, men and ma- 
chines—but to begin with we will 
tackle the operation as a single unit. 


Operation. 

As the time study man watches the 
operation, he should consider the fol- 
lowing points: 

1. Is this operation absolutely neces- 
sary in the manufacture of the part? 
Has it been made necessary because of 
the inefficiency of some previous op- 
eration? (This point will bring home 
to the reader the necessity of begin- 
ning the study with the first operation 
on the piece.) 

2. Could the operation be performed 
more efficiently in some other manner; 
that is, by a different process alto- 
gether? This question sometimes in- 
volves the design of the part, and co- 
operation from the designing engineer 
might result in design changes which 
would permit of simplifying the op- 
eration. 


Material. 

1. Is the material up to specifica- 
tions regarding quality and dimen- 
sions, so that no difficulty will be en- 
countered from this source? 

2. Could manufacturing efficiency 
be increased by changing to another 
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STRAIGHT CARBON TOOL STEELS 


ND that’s why Sam likes 

Carpenter’s water hardening 
tool steel. He knows he can 
always depend on it to be tough, 
because Carpenter tests for 
toughness. 


You can make the same test 
right in your tool room. Cut a 
piece off the end of a bar of 
tool steel . . . quench it in brine 


"Give me a Tough 
Tool Steel 


and I'll show you 
good tools! 


Modern Machine Shop 


7 says Sam 
of the Tool Room 


it will make good tools . . . but 
if it looks coarse and brittle, the 
chances are very much against 
getting good tools from it. 


Of course, if you use Carpenter 
Tool Steel, you don’t need to 


make this test, because Carpen- . 


ter does it for you and certifies 
its best grades of water harden- 
ing tool steel with this label. 
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at 1550°. . . then break and ex- 
amine the fracture. If it comes 
through this abusive test fine 
grained and tough, you’ll know 


















Write for a copy of 
Bulletin “C,” “Timbre and 
How It Affects the Properties of Car- 
bon Tool Steel.” Describes and illustrates the 
test for toughness. 


rm CARPENTER 


STEEL COMPANY 
Mills and Main Warehouses: READING, PA. 
Branch Warehouses: 














CHICAGO DETROIT INDIANAPOLIS 
1516 Carroll Ave. 6181 Warren Ave., W. 633 Fulton Street 
CLEVELAND HARTFORD ST. LOUIS 


1515 Hamilton Ave. 3284 Main St. 4063 Forest Park Ave. 
PHILADELPHIA, Horace T. Potts & Co., East Erie Ave. and D St. 
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material, without affecting the fin- 
ished product ? 

3. Would a cheaper material do 
just as well, from a manufacturing 
standpoint ? 

4. Can an adequate supply of ma- 
terial be maintained at this machine, 
so that the worker will not be delayed 
on this account? 

5. Is the material within easy 
reach of the operator, so that he does 
not have to waste time and energy 
in bringing the parts to the machine? 
Conveyors, trucks, benches, or tables 
should be provided with a view to 
eliminating all possible exertion on 
the part of the operator. Wherever 
mechanical handling can be intro- 
duced to save labor, it should be pro- 
vided. 

6. Are facilities provided for the 
quick disposal of the finished part? 
All extra movements should be elim- 
inated at this point. 


Operator.. 

The operator should be selected 
with proper regard for the physical 
strength, stature, sex, and intelligence 
necessary for efficiently performing 
the operation. - 


Equipment. 

Investigation should be made to as- 
certain whether the machine and 
tools are well adapted to the work, 
and whether the machine is operat- 
ing with the most efficient speeds and 
feeds. If the machine is not in good 
order, it should be overhauled and 
brought up to standard. The tools 
should be sharp and in good condi- 
tion, and duplicate sets should be pro- 
vided, if necessary, so that the oper- 
ator will not have to wait for tools 
to be ground. 

The best speeds and feeds for the 
job are determined by actual trial. 
When the happiest combination has 
been found—considering tool-wear 


and quality of work—the speed and 
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feed are recorded on the time study 
form. If the speed or feed is indi- 
cated on the machine by the position 
of a lever, that position should be re- 
corded on the form either by a sketch 
or number or letter, so that the same 
feed and speed can be obtained when 
next the job is to be run. 

When everything possible has been 
done to obtain the best results, speci- 
fications for the entire procedure 
should be written so that every factor 
will be covered and every variable 
element will be standardized. Such 
specifications will not only insure that 
the operation can be duplicated ex- 
actly, but will provide against the 
possibility of future argument. 

With all details apparently attended 
to, the operation is ready for timing. 
The operator is instructed not to 
hurry the job simply because he is 
being timed, but rather to proceed at 
a normal rate of speed, omitting all 
unnecessary movements. The ob- 
server takes up a position at one side 
where he can clearly see every move 
without getting in the way, and gets 
his stop-watch and time study blank 
ready for use. When the operator is 
sufficiently familiar with the opera- 
tion so that the operation cycles fol- 
low each other in rhythmic proces- 
sion, the time study man starts the 
watch, without taking his eyes off the 
movements of the operator. When 
the cycle is completed, he stops the 
watch and notes the reading. If the 
operation is very short, he allows the 
watch to record several cycles before 
stopping it. After obtaining a fair 
idea of the length of time required for 
the task, he lists the various move- 
ments included in the operation and 
then proceeds to list the time required 
for each, repeating the record until 
he is satisfied that he has all the fig- 
ures necessary. 

The time study man must be able 
to judge for himself as to the con- 

(Continued on page 110) 
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FLEXIBILITY 


TT. superintendent of a jobbing shop said: ‘We consider the 
Gear Shaper an extremely flexible machine in that it is possible 
to do almost any job on it. We have cut everything that we can 
think of and lots of jobs that ordinarily would have been done on a 
milling machine, but we know from experience that we can get a 
better job on the Fellows Gear Shaper." 

You will find that the flexibility of the Fellows Gear Shaper will be 
of great advantage in your shop. 


Ask for copy of booklet No. 10—it will present to you 
the possibilities of this machine 


THE FELLOWS GEAR SHAPER CO. 


Head Office and Works: 78 River St., Springfield, Vermont 
Branch Office: 1149 Book Bldg., Detroit, Mich. 
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a hard,wear-resisting material | 


ERE is the answer to the wide spread demand 
for a better, longer-lived, lower-priced, hard 

cutting metal. RAMET is not a steel, nor is it a 

tungsten-cobalt composition. RAMET is Tantalum 

Carbide—an entirely new material, with new tool 

performance possibilities. 

Results obtained in tests and in service are most 

impressive. 

RAMET tools do not demand special handling. They 

can be used on your present machines, with present 

methods and set ups. 

RAMET is made under exclusive Fansteel patents 
and sold without hindering restrictions or limiting 
A licenses through competent and capable tool de- 
: signers, selected for their experience and integrity. 
Performance data on different types of work 
gladly supplied or any other information given 


DEVELOPED BY 


FANSTEEL PRODUCTS CO.,Inc. 
NORTH CHICAGO. Illinois === 
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ILLINOIS TOOL WORKS 
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RAMET~—a hard metal (Tantalum Carbide) 
material that has proved revolutionary on 
the machining of all kinds of steel and other 
materials. 

Low heat conductivity prevents brazing from 
melting or becoming plastic, and reduces to 
a minimum the danger of the ““RAMET TIP” 
loosening or falling off. 


RAMET catalog sent free on request 


ILLINOIS TOOL WOQRKS 


2501 North Keeler Avenue Chicago, Illinois 
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The Arc Welder’s Accessories 


In this article the author discusses many 

details that, while generally accorded 

scant attention, may account for import- 
ant wastes or savings. 


By JAS. M. VOSSLER 
Welding Foreman, Southern Pacific Railway 


HE quality of the accessories fur- 
nished the arc welder is of more 
importance than it is usually accred- 
ited with. Like any other mechanic, 
he must be sup- 


the face sufficiently snug to prevent 
reflected light from entering the hood 
from the rear and being thrown into 
the eyes by the mirror effect of the 

rear of the lens. 

















plied with good <Stame Maene. Should this hap- 
tools and equip- a] pen, painful eye 
ment if he is to do .| | burns will result. 
first class work. ; | One point 

First of all his :  Cuntam Marerim — No.8 Corton Ducn_ i | which is often 
eyes must be well : Feat Bence ; i| overlooked is that 
protected. Where : i of ventilation. 
the helmet type | | Ventilation is not 
of hood can be \ ‘| | am important fac- 
used, it is by far \! | tor where the 
the best form of hand _ shield is 
eye protection. a rs: used, but if the 
There are some , welder is at his 
places where pe work continuous- 
there is not ee ly, it is far better 
enough room to to supply him 





use a helmet, par- 
ticularly the type 
that can be raised when the welder 
wishes to see his work or change his 
electrode. In such a case it is neces- 
sary to use the type of shield that is 
held in the hand. In either case, care 
must be exercised to see that the 
welder’s entire head and neck are pro- 
tected from the injurious light rays 
of the arc, and thereby prevent pain- 
ful skin burns. Care must also be ex- 
ercised to see that the hood used fits 


Fig. 1—Design for Welder’s Screen 


with the type of 
helmet that has a 
visor ‘that can be raised when elec- 
trodes are changed, as each time the 
visor is raised, the air under the hel- 
met is completely changed. 

The lens is by far the most im- 
portant factor of the hood. The two 
light rays given off by the arc that are 
injurious to the eye are the ultra-vio- 
let ray, and the infra-red ray. While 
the former is easily eliminated, con- 
siderable difficulty is met in keeping 
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.. For Precision 
and Production 
on Deep Internal 


Grinding Jobs 


ITH the development of the new extra- 
length quills shown here,.the Dumore 
Company now offers grinding units to 

meet deep-grinding precision demands. 

The large No. 7 Dumore Grinder, shown at the 
right, uses the X-12 and X-8 quills. The specifica- 
tions are as follows: 

X-12 — Diameter of quill housing (maximum) 2” Reach 
— Will grind 214” opening to full depth of 12”. 


Equipment includes 1 set of wheel collars, 2 wheels;.244 
x % x 3%” and 23¢x1x%x 3” (cup wheel). 





TRADE MARK 


DUMO 


REG US PAT OFFICE 
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X-8 — Diameter of quill housing (maximum) 2” Reach 
— Will grind 214” opening to a full depth of 8”. 
Equipment includes 1 set of wheel collars, 2 wheels, 24% 
x 36 x 94” and 216 x 1 x 34 x 34” (cup wheel). 

The No. 5 Dumore Grinder, shown at the left, uses 
the B-12 and B-8 quills. The specifications are as 
follows: 

B-12 — Diameter of quill housing (maximum) 134” Reach 
— Will grind 2” opening to a full depth of 12”. 
Equipment includes wheel collars, two wheels, 244 x % 
x 3g” and 2x 1x 34 x 34” (cup wheel). 

8-8 — Diameter of quill housing (maximum) 134” Reach 
— Will grind 2” opening to a full depth of 8” 


Equipment includes wheel collars, two wheels, 214 x 34 
x 36” and 2x 1x 3% x 34” (cup wheel). 


THE DUMORE COMPANY 


28 Sixteenth Street Racine, Wis. 











THE DUMORE COMPANY 
28 Sixteenth Street, Racine, Wis. 





Please send me full information on 
Dumore Grinders and quills, and in- 
clude a free copy of Precision Grind- 
ing for my technical library. 
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the latter from the eyes, and a special 
scientifically prepared lens must be 
used to screen it out. Just a few years 
ago we were contented with lens that 
admitted from 15 to 20 per cent of the 
infra-red rays, but now a scientifically- 





Fig. 2—Welding Equipment Mounted on a 
Push Car for Round House Use 


prepared lens has been placed on the 
market that is claimed by its makers 
to admit less than 1 per cent of the 
infra-red rays. Care should be exer- 
cised to furnish the best lens obtain- 
able. All responsible manufacturers 
of welding lens have had their pro- 


Air equipmert piston spring Ne. 8286. re 
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writer that different welders will ask 
for different shades of lens for the 
same class of work. This is to be 
expected, and should be furnished 
when asked for. The welder’s eyes 
should be watched, and at any indica- 
tion of redness, an investigation 
should be made to see if he is careless 
in using his hood, or if he has the 
proper shade of lens. On an average, 
welders working with currents below 
140 amps. will require a shade No. 10 
lens, from 140 to 200 amps., a No. 12, 
and above 200 amps., No. 14. 

The proper welding lens is expen- 
sive, but if properly cared for and pro- 
tected, should last indefinitely. Hoods 
should be furnished that will permit 
the placing of a clear cover glass both 
in front and in the rear of the welding 
lens to protect it from being pitted by 
flying sparks. The cover glass can be 
cut from single strength picture glass. 
Care must be exercised to see that the 
glass is free of flaws and waves, as 
these are injurious to the eyes. It is 
still better to furnish the ground sur- 
face glass supplied by the lens manu- 
facturers. 

While protection of the eyes of the 
welder should be given first considera- 
tion, the protection of the eyes of his 
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Fig. 3—Design of Electrode Holder Which Was Developed In the 
Southern Pacific Shops 


ducts tested and approved by the 
United States Bureau of Standards, 
and can furnish the report of that 
bureau. 
only should be used. 

It has been the experience of the 


fellow workman is of equal import- 
ance, and must not be neglected. The 
writer has frequently heard the state- 


Lens with ground surface . ment that the rays of the arc will not 


injure the eye at distances greater 
than twenty feet, but his personal ex- 
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Yet 


Extremely 
Practical and Economical 


That, in a few words, is the whole story of the KOEBEL 
Multi-Set Diamond Dresser. 


Radically different, because instead of using a single 





The sectional view 


shows the small dia- diamond which must be continually remounted, a 
monds mounted in line. KOEBEL Multi-Set tool has several small, tested, qual- 
KOEBEL Multi- Set ity diamonds mounted in one tool. 
Diamond Tools are Practical, because as soon as the first diamond is com- 
de in fi t, f pletely used up by wear, the metal is simply turned or 
ee ae, eee eee ground away to expose the next stone. 
- and three-set types Economical, because a KOEBEL Multi-Set diamond 
in a range of standard dresser costs less than the one-stone type; because the 
| sizes to meet every KOEBEL Method (Patents Pending) of surrounding the 
| ae i, als diamonds with a newly developed metal prevents loss; 
vi daphinti tat ia and because it eliminates resetting charges. 
a Investigate KOEBEL Multi-Set diamond dresser ad- 








vantages now—write for bulletin. 





{ KOEBEL-WAGNER DIAMOND CORP. 
144 Orange Street, Newark, N. J. 
Detroit Indianapolis Chicago 
t Cleveland New York 
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perience has taught him that this is an 
error. The distance at which the 
workman may look at the arc with- 
out injury depends largely upon the 
condition of his eyes and the length of 
time that he looks at the arc. Again, 
if a workman is within a few feet of 
an arc welder, the reflection of the 
injurious rays from surrounding ob- 
jects will injure his eyes even though 
he does not look directly at the arc. 
For these reasons great care should be 
exercised to screen the arc from the 
eyes of other workmen whose duties 
may bring them close to the welder. 
The folding type screen is well known, 
and needs no description here. It is a 
very excellent type of screen, but 
there are places where it is difficult to 
use it. It is hard to properly screen a 
welder working on the frames of a 
locomotive with such a screen. 

In Fig. 1 will be seen a drawing of 
a very durable welder’s screen, which 
is made in the form of a flag. The 
base is a piece of scrap boiler plate 
from three-eighths inch to _ three- 
fourths inch in thickness, depending 
on the material available. The staff is 
a piece of seven-eighths-inch’ round 
iron welded in the center of the base 
plate, and braced as shown. The cur- 
tain is made of canvas, 4 feet high and 
5 feet long. One end is sewed around 
a piece of scrap one-inch pipe or scrap 
locomotive super-heater unit tubing, 4 
ft. 1 in. long. On each end of this pipe, 
or tube, a loop of :-in. welding wire 
is welded. To these loops the curtain 
is attached, to prevent it from slip- 
ping off the pipe or tube. This pipe 
is then placed on the staff, and an 
iron washer is welded to the top of 
the staff to keep it on. When the 
welder’s work is near the floor, the 
pipe is permitted to rest on tthe staff 
brace rods, but when his work is 
higher up, the pipe is raised to the 
top of the staff and a short piece of 
welding rod is placed in the hole in 
the staff to support the curtain in 
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the raised position. In the upper cor- 
ner of the curtain an eyelet is placed, 
as shown, and a piece of #:-in. welding 
rod is bent in the form of a hook and 
attached to the curtain through the 
eyelet. The far edge of the curtain 
is then supported by attaching the 
hook to the wall or other convenient 
location. Where desired, one curtain 
can be attached to the staff of an- 
other until a complete welding booth 
is formed. When not in use, the screen 
curtain can be furled about the staff 
and set aside. The curtain should be 
painted a flat black, so as to pre- 
vent any possible reflection of the in- 
jurious light into the welder’s eyes 
from the rear. This type of screen 
will be found to be very convenient, 
durable and economical. The ease with 
which it can be moved about is an- 
other very attractive feature. 

A wire brush is an indispensable 
part of the arc welder’s kit. There are 
various forms of brushes on the mar- 
ket, and the type best adapted to the 
average welding job should be sup- 
plied. A very popular type has five 
rows of steel wire bristles, about an 
inch long. The bristle portion of the 
brush is about five inches long and the 
wooden back of the brush is extended 
at one end to form a handle. It is gen- 
erally found that the bristles at the 
end of the brush are used most fre- 
quently and, therefore, wear off more 
rapidly. When these end bristles wear 
off too short for use, about an inch of 
the brush can be cut off, thus leaving 
longer bristles available for use. Most 
welders prefer the brushes that are 
thus shortened. : 

Although most of ‘the cleaning of 4 
weld can be done with a brush, yet the 
scale cannot be entirely removed with 
it. For this purpose a sandblast, 
where it can be used, is very effective. 
There are, however, many places 
where this method is not permissible. 
The sandblast cannot be used in the 
open, where the flying sand will be 








it, 
e. 
an 
e. 
ne 


February, 1931 


RIGHT: No. 618 
Standard Type Rec- 
tangular Chuck. Sizes 
from 4” x 6” to 24” 
x 96”. 


BELOW: Rotary 
chuck with style C 
Face plate “Interlock- 
ing’ type for holding 
very thin or very 
small work. 
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THERE'S A 


WALKER 
Magnetic Chuck 


FOR EVERY NEED! 








WALKER 
MAGNETIC 
CHUCKS 


"The best way to 
hold most work—the 
only way to hold 
some." 


N° MATTER what kind of work you do . . . whether 
it's on a lathe, planer, surface grinder or shaper 
.. . there's a WALKER MAGNETIC CHUCK to solve 
your work holding problem. 


For more than thirty years, WALKER MAGNETIC 
CHUCKS have been solving work holding problems on 
all types of production equipment. Their powerful, dis- 
tortionless grip insures fine finish to close limits, while 
the elimination of idle machine hours is a vital factor 
in reduced costs. 


WALKER MAGNETIC CHUCKS have solved thousands 
of work holding problems in all kinds of plants. They'll 
help you, too . . . let us show you. 


Write For Details 


O. S. WALKER COMPANY, Inc. 





WORCESTER, MASSACHUSETTS 
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liable to injure other workmen, nor 
can it be used where it will be blown 
into machinery. In most cases it will 
be found more satisfactory to remove 
the scale with a chisel applied by a 
small scaling air hammer. Thor type 
“MM” air hammer has been found 
very effective for this work in that 
it is small and light enough to be used 
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round house, it is very convenient to 
mount the welding machine on a cov- 
ered push car. The push car is trans- 
ferred from track to track over the 
turntable and pushed up behind the 
engine upon which the welding is to 
be done. Such an arrangement is 
shown in Fig. 2. The 
b. sides and ends of the 
car are provided with 
curtains to _ protect 
the machine from 
rain. 








Naturally, the most 
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18 threads per inch. H| 


important tool of the 
arc welder is the elec- 
trode or welding wire 
holder. Over a period 
of several years the 
| author spent consid- 
erable time in at- 
tempting to find the 
most suitable elec- 
trode holder for the 
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in close places and strikes at a high 
frequency. A common air chisel ap- 
plied lightly is sufficient to remove 
the scale and is far better than a 
roughing tool. 
surface up too much, and is inclined 
to beat the scale into the surface 
rather than remove it. 

The truck of the electric welding 
machine, when it is to be used where 
the floors are smooth, needs little com- 
ment, but most welding machines 
must be moved over rough flooring. 
This is especially true where the ma- 
chine is used around a railroad shop, 
where it must often be moved over 
tracks. In such a case, the wheels 
should be not less than 20 in. diameter, 
in order to prevent excess jar in mov- 
ing and to facilitate handling. Where 
the machine is to be used in a railway 
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Fig. 4—Jaw Section of Electrode Holder | 
ua fee 


The latter chops the’ 


welders. Several 
were found that were 
thought to be general- 
ly satisfactory, but in 
each case it was soon 
found that the holder 
had some- objection- 
able feature. One of the greatest 
difficulties was to find a thumb re- 
lease holder that was durable and in 
which the spring could easily and 
cheaply be replaced. This latter point 
is very important, since 
one arc accidentally 
drawn on the spring will 
destroy its usefulness. It 
was finally decided to 
collect about six or seven 


@q 


of the best holders avail- Section 
able and, after studying 14 ta" 
their relative merits and ie o 
demerits, design a satis- gection of 
factory electrode holder —— 


that would embody as 
many of the good points of the holders 
at hand as possible and attempt to 
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operating at a peripheral speed of 1 
S.F.M. Thiswheel is completely 
except fef that portion necessa 
cyuttihg operation. 











Suitable for straight or 
45°. Graduations on 
cutting accurate an 
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| Ball Bearing Electric 
Drills, Screw Drivers, 
Nut Setters, Tap- 
pers, Valve Grinders, 
} Aerial Grinders, 
Tool Post Grinders, 

















THE CINCINNATI ELECTRICAL TOOL CO. 
Floor Buffers, 2708 Madison Road, Cincinnati, Ohio. 

Bench and Floor Please send bulletin on “THE CINCINNATI” 
Grinders. ‘ Cut-Off Machine. 
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eliminate as many objectional fea- 
tures as possible. 

The result was the electrode holder 
shown in Fig. 3, which has proved 
very satisfactory. It will be noted 
that the jaw section was so designed 
that it is easily detached from the 
handle. There was a double object in 
this. The first was so that it could be 
quickly and cheaply replaced without 
breaking the cable connection, and the 
second was that it was desired to is- 
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lead would increase the electrical re- 
sistance of the bronze. 

The first point to be considered was 
the weight. It was necessary, in order 
to hold the weight down, to design the 
main portion with the minimum of 
metal in the cross-section that could 
be used and yet carry the current 
without excess heating. When this 
volume of metal was determined, it 
was apparent that if the shape were 
either round or rectangular, it would 








strength. Consequently, 
it was decided to make 
it “U” shaped, as 
shown in Fig. 5. The 


not have sufficient 
| ig 





jaws were made broad 
in order to insure a lib- 





eral amount of contact 








with the electrode or 











welding rod for electri- 





cal conductivity. The 
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jaw contact surfaces 











Fig. 6—Lever Portion of Jaw Section 
° fine. 


sue each welder a set of jaws, with 
the idea that he would take better 
care of them if he had his own than 
he would if the holder he used were 
permanently attached to the cable and 
were used by the welders that fol- 
lowed him on the other shifts. This 
arrangement would also enable the 
supervisor to quickly place the respon- 
sibility for damaged holders. This 
plan has proven successful beyond 
expectation. 

Figure 4 shows the design of the 
body of the jaw section. This section 
was made of cast bronze of the follow- 
ing composition: 


CP ai62 see 86% to 90% 
BIR e awk sea 8.5% tto 10% 
PN oo hese 1.5% to 3.5% 
tS ae 5% to 1% 
Impurities .... .6% max. 


The lead content is held low as much 


es 

— are shown knurled, but 
the knurling is very 

The finer the 

knurling, the greater the contact that 

is made with the welding rod. 

In Fig. 6 will be seen the lever por- 
tion of the jaw section, which is like- 
wise made of cast bronze of the com- 
position described above. It will be 
noted ‘that both the jaw body and jaw 
lever are carefully designed, so that a 
minimum of machine work necessary 
will be required. 

Again referring to Fig. 3, it will be 
noted that the jaws are \% in. apart 
when parallel. The advantage of this 
design is that, by having the jaws 
parallel when gripping, the welding 
rod can be turned to any angle and 
still be held tight. If the jaws were 
made parallel when they were touch- 
ing, the rod would be gripped firmly 
only when it was held perpendicular 
to the center line of the holder. Al- 
though the average electrode used 
in most railway work is s in. in diam- 
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When Vnley Flexible Shaft Machines 
he Sure they are Equipped with 
S. S. WHITE FLEXIBLE SHAFTS 






F the many factors that enter into the selection of a portable flexible 
shaft machine, none is more important than the shaft itself. 


















Leading manufacturers of such machines appreciate this fact and, 
therefore, equip their products with S. S. WHITE Shafts. They know 
that by so doing they are supplying the best there is in flexible shafts— 
shafts in which easy flexibility has been obtained without sacrifice of 
strength; shafts that are true-running and that keep on running, 
trouble-free over long periods even in severest service; shafts that 
reflect in their finished quality the 86 years of progressive manufac- 
turing experience back of them. 


If you would be sure of satisfactory service from every angle, specify 
on your order for flexible shaft machines, “Must be equipped with 
S. S. White Flexible Shafts.” 


Write and tell us what type and size of flexible shaft machines you 
are interested in, and we shall let you know where you can get them 
with S. S. White Shafts. 


Or, if you manufacture a product in which 
a flexible shaft is used or could be used to 
advantage, we'll gladly give you full details 
and quotations on S. S. White Shafts. 


The SS.WHITE Dental Mfg.Co. | 
INDUSTRIAL DIVISION ; 


150A West 42nd Street 
NEW YORK, N. Y. 













Contains complete data on 
flexible shafts and their ap- 
plication. Write for a copy 







‘on your business letterhead, 
stating your position. 
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eter, the jaws are shown parallel at 
in. This is done because the flow of 
current soon burns the peaks off the 
knurling, leaving it in proper condi- 
tion to grip +: in. and *% in. rods satis- 
factorily. 

The spring shown in Fig. 3 is an 
air brake equipment spring and was 
chosen because it is easy to obtain in 
all railway shops and roundhouses. 
The electrode holder was designed for 
use with this spring. Springs so used 
in electrode holders are short-lived, 
due to two facts. First, just one ac- 
cidental arc drawn on the spring will 
destroy its usefulness. Second, con- 
siderable electric current is ordinarily 
conducted from the jaw body to the 
jaw lever by the spring, which causes 
the spring to heat and lose its temper. 
It will be noted in Fig. 3 that the 
spring of this holder is well insulated 
from the lever. A fibre washer slightly 
larger in diameter than the spring is 
_ placed against the lever, and against 

this washer is another and thicker 
fibre washer, of a diameter slightly 
smaller than the inside diameter of 
the spring. The two are held to the 
lever by a copper rivet. The function 
of the washer first mentioned is to in- 
sulate the spring from the jaw lever, 
the task of the second being to center 
the spring on the first washer, and 
insulate it from the rivet. The di- 
mensions of these washers are shown 
in Fig. 7. They are made from a hard 
fibre, which does not easily absorb 
moisture. 

Fig. 8 shows the design of the 
handle body. This piece is made of 
bronze of the specifications shown 
above. It is drilled out so that the 
welding cable can be soldered toit. A 
number of types of mechanical cable- 
clamping arrangements were tried, 
but all were inclined to heat too much. 
As shown in Fig. 3, the handle is made 
of %-in. water or garden hose. Dif- 
ferent kinds of wood were first tried, 
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but they would soon tend to split 
and break off. Next, air hose was 
tried, but it was not satisfactory. At — 
last water hose was used, with com- — 
plete satisfaction. It was found that 
the rubber hose handle protects the 
welding cable. Most of the heating of 
electrode holders is caused by the 

breaking of strands in the cable just © 




















Holes for 
g rivets. 


Fig. 7—Insulation Washers 


at the edge of the electrode holder 
handle. The soft, pliable garden hose 
bends with the cable, and does not 
tend to break the strands so readily. 
It also forms a very comfortable 
handle. 

It will be noted in Figs. 3 and 8, 
that there is % in. of thread on the 
handle-body under the hose. It was 
found necessary to roughen this sur- 
face to prevent the hose from slipping 
off, and the threads were found not © 
only very effective, but the cheapest © 
means of accomplishing this purpose. © 
Caution must be exercised to see that 7 
the jaws of an electrode holder are 
kept clean. These jaws soon become 
burned on the knurled gripping sur- | 
face, and should be kept clean with — 
@ file. If this is not done, the elec- © 
trode holder will heat, in use, until it | 
reaches a point where it is uncomfort- 
able to hold in the hand. 

Choosing of cable sizes is very im- — 
portant. First, the electrode holder | 

(Continued on page 67) : 








It’s a proved fact. RED STREAK INSERTED TOOTH SAWS 
materially increase production and resist wear longer. The 
scientific arrangements of High Speed Steel Teeth and Curved 
Gullets make faster feed and more speed possible. There 
is no welding of chips to the blade or the sides of the teeth 
and sawing troubles are eliminated to a surprising degree. 


Write Simonds Engineers about these Saws. 


SIMONDS SAW and STEEL CO. 


“The Saw Makers” 
Established 1832 Fitchburg, Mass. 





Lower Your Cost of Metal | 


Try them — test them in) 
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| Cutting With RED STREAK : 
’ Hack Saws-The Blades 
‘A with the RED END 
or RED BACK 
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WAPPAT RED STREAK 
Speed and Power Drills 


SPEED and 
POWER in 
the 4" Heavy {2% 
Duty Red i= 













metalutting. You ll be surprised 
ed thay RED STREAK HACK 
form itjaction. You, too, will say: 
w Blaes industry has ever known.” 
END identifies Tungsten production use. 
{ EDGE signifies High Speed f This drill can not be stalled 
or pow use. by any hand drilling test. Try 
it and be convinced. Write for further 
details and specifications. 


SAW and STEEL CO. WAPPAT INC. 


-Hacktlew Makers ”” Divison Simonds Saw and Steel Co. 
Fitchburg, Mass. 7522 Meade Street, Pittsburgh, Pa. 


5 KED STREAK HACK SAWS 


m in I own shop — put them on 


Streak Drill make 
it ideal for steady 
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BITS 


Are Demonstrating Their 
Superiority In Many Ma- 
chine shops. Is your shop 
Benefiting by the use 
of these Accurate 
Heat-treated Bits? 


Simonds Steel Mills 
Lockport, N. Y. 















At the first “bite” you'll 
know these Srmonps FIs 
for shop use have quality 
and stamina. They are “snappy” 
files that take hold and retain their 
edge, cutting freely so much longer: | 


Ask your Dealer for them. 


SIMONDS SAW and STEEL CO. * 


Established 1832 Fitchburg, Mass. 
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Arc Welder’s Accessories 
(Continued from page 62) 
should be attached to the main weld- 
ing cable by a piece of extra fine 
stranded cable for flexibility. This ar- 
rangement will enable the welder to 
manipulate the holder more easily. 
Experience has shown that for this 


& dia.-16 thrds per inch. 
4 
Gyr é 3 
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where it is necessary to use cables up 
to one hundred feet in length, it will 
be found more satisfactory to use size 
No. 2/0 cable. These sizes are for cur- 
rent values ordinarily used in a rail- 
way shop. 

A solid rubber insulated cable has 
been found to be more durable where 
it is to be used over rough 
flooring, such as is gener- 
ally found in most shops, 
and especially if the cable 
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must occasionally be laid 
through water. The insula- 
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18 theds per inch 


Fig. 8—Design of Electrode Handle Body 


purpose a double braided cable of 
7/7/59 /.005 stranding is best. It is 
best not to have rubber in the insula- 
tion, as it will interfere with the flexi- 
bility. The length of this extra flexible 
cable should be governed by local con- 
ditions. Generally five feet will be 
found sufficient. 

The size of the main cables; that is, 
what are generally known as the weld- 
ing cable and the ground cable, de- 


-pends on the length of the cable, and 


the current flowing through it. Where 
the cables are not over twenty-five or 
thirty feet in length, a size No. 1. 
cable will generally be found to be 
satisfactory for ordinary work. Where 
the cables are around fifty feet in 
length, size No. 0 cable is best, but 





tion of the’ ground cable is 
not as important as the 
welding cable, as it is of the 
same polarity as the work. 
When the insulation starts to break 
on the welding cable it is an econom- 
ical move to use it as a ground cable, 
and renew the welding cable. By do- 
ing this it will be found that the 
strands of the ground cable will begin 
to break at about the same time as 
the insluation of the welding cable. 
Thus a well insulated cable is kept on 
the welding cable position, and yet by 
transferring old welding cables to the 
ground cable position the full life of 
the cable is secured. As a terminal 
for the ground cable a “C” clamp of 
sufficient opening has generally been 
found to be best. 
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Straightening 
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CUT YOUR STRAIGHTENING COSTS 


pve Springfield Straightening Press is -the 
ideal tool for straightening any length - of. 
rough or finished work—truing sprung tools 
testing and balancing cams, or crank shafts: 
—and scores of other jobs. : 
Place it on the bench—it saves your oper- 
ators’ time by eliminating waste steps, and 
allowing quicker handling of work. 
Send for illustrated folder suggesting many uses. 


The Springfield Machine Tool Co. 
630 West Southern Avenue Springfield, Ohio 
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Ideas From Readers 


This department is a clearing house for ideas. 
=] use in your shop, send in a description of it. 
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Radius Planing Attachment 
for Shaper 


By H. H. HENSON 
HE radius on any kind of loco- 
motive valve gear with which 
links and link blocks are used can 





Fig. 1—Shaper with radius planing attachment. 


be machined on a shaper by the use 
of the attachment shown in the illus- 
tration. It can also be used for other 
work on which curved surfaces are 
required to be machined. 

The principal parts of the attach- 
ment are the bracket member A, the 
adjustable radius guide B, radius 
guide stud C, adjustable transmission 
bar D, fulcrum lever E, fulcrum lever 
stud F, oscillating table G, bed plate 
H (Fig. 2), and radius adjusting guide 
brace shown projecting from the front 
end of the ram. The radius guide B 
is locked securely to the bracket A 
and also to the radius guide brace 


If there is a “kink” or short cut in 
We will pay $5 for each one published. 


J} 


with the upper end of the radius guide 
stud C riding in the slot in the under 
side of the radius guide B. As the 
ram of the shaper moves forward, 
the stud C is forced sidewise, carry- 
ing the transmission bar D which in 
turn swings the fulcrum lever E and 
thus swings the table 
G. As the ram moves 
backward, the move- 
ment is reversed. In 
order to make possible 
the machining of radii 
of various dimensions, 
six 1l-in. U. S. Std. 
Thd. holes are provided 
in the _ transmission 
bar D for the stud C. 

When setting up the 
attachment, the radius 
B is set at an angle 
which will provide the 
correct radius and the 
stud C is screwed into 
the nearest hole. Ob- 
viously, the greater the angle at 
which the guide is set, the sharper 
the radius. The bracket A and ra- 
dius guide brace may be graduated, 
if desired, to save time on subsequent 
set-ups. The piece shown in process 
in the illustrations is a link block for 
a Walschaert valve gear. The block 
is laid off on the upper face and 
clamped in position, then a pointer 
is clamped in the toolholder and the 
ram is moved forward and back, the 
rear end of the radius guide being 
adjusted meanwhile until the correct 
radius is obtained. The machining 
can progress as fast when using the 




















February, 1931 Modern Machine Shop 


69 




















A ae 





YOU OUGHT TO HAVE... 


Société Genevoise catalogs 506, 518, and 552, on Micro- 
Indicators, if you are actively engaged in the inspec- 
tion of parts to an accuracy of 1/2000 to 1 /20,000 inch. 


YOU OUGHT TO HAVE... 


Société Genevoise catalog 472 on Bench micrometers 
if you require the highest precision in contact meas- 
urements. 


YOU OUGHT TO HAVE... 


Société Genevoise catalog 458 on SIP Gear Testing 
Apparatus if you are interested in the accurate run- 
ning of gears. 


YOU OUGHT TO HAVE... 


Société Genevoise catalogs 417A and 554 on Precision 
Screw-Cutting Lathes if you want to cut accurate 
tangent and adjusting screws, external or internal 
thread gauges, or micrometer screws. 


YOU OUGHT TO HAVE... 


Société Genevoise catalog 352-B and 553 on Universal 
Measuring Machines if you need an all-round measur- 
ing machine for your plant. 


YOU OUGHT TO HAVE... 


Société Genevoise catalog 437-A on Measuring Instru- 
ments if you are interested in the fine measurements 
possible with micrometer microscopes, comparators, 
spherometers, and cathetometers. 


YOU OUGHT TO HAVE... 


Société Genevoise catalog 479 on comparators if you 
want to measure accurately photographic films, 
plates, or prints. 


YOU OUGHT TO HAVE... 


Société Genevoise catalog 508 on Linear and Circular 
Dividing Machines if you have linear scales, circles, 
or micrometer heads to graduate. 


YOU OUGHT TO HAVE... 


Société Genevoise catalogs 500, 502, 527, or 1001 on 
Swiss Jig Boring Machines if you have dies, jigs, 
fixtures, molds, or special parts to drill and bore. 


Any of these may be had free of charge if you will 
write and tell us in what work of these lines you are 
concerned. 


THE R. Y. FERNER CO. 


1127 INVESTMENT BUILDING 
WASHINGTON, D. C. 
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attachment as when no attachment is 
in use, and heavy cuts can be taken. 
In the shop where this tool was de- 





Fig. 2—Side view showing bed plate. 


signed it is considered a good pro- 
duction tool on link blocks. 

The bracket A is made of 3,-in. 
boiler plate and is bolted to the ram, 
as shown. The radius guide B is a 
steel forging, 8% in. wide by 423/ in. 
long, containing a 1% in. square 
groove in the under side. The guide 
stud C carries a bronze guide block 
which slides in the groove as the ra- 
dius guide passes over it. The trans- 
mission bar D is of 2% in. square 
stock, 24 in. long, and the fulcrum 
lever Eis 1x 3% x 34% in. The os- 
cillating table is 2% in. thick with a 
working surface 14% x 28% in. The 
“ears” for the stud holes at the ends 
are each 25 in. long, and the holes 
are 1 in. diameter. The table swings 
at the center on a stud which is 
screwed into the bed plate. 


Working To Paper Layouts 
By CHARLES KUGLER 
lr’, every job shop a job comes along 


now and then for which a paper 
layout can be made that will be as 
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efficient as it is cheap. For many 
jobs a paper layout is accurate 
enough, and often a paper layout or 
templet can be used to simplify an 
operation that would otherwise be 
long drawn out and expensive. 

At A in the drawing is shown a 
large shaft in which six keyways 
were to be cut near the center. The 
shaft was 13 in. in diameter and 16 
feet long. By multiplying the diam- 
eter by 3.1416, the circumference was 
found—40.840 in.—and a strip of paper 
was cut to that length plus enough 
for lapping at the ends, then this di- 
mension was divided into six equal 
parts, each 6.8 in. long. The paper 
was then wrapped around the shaft 
and the ends pasted as shown. The 
keyways were cut in the usual man- 
ner, a surface gage being used to lo- 
cate the divisions as indicated on the 
paper layout. 

The sketch B shows how the same 
method was used in connection with 
an index head to obtain the necessary 
divisions in cutting a ratchet wheel. 
The wheel was to have 71 teeth, 
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} A—A paper layout used to 


locate keyways on a shaft. 
B—A paper layout used on 
an index 


which could not be cut with the in- 
dex head plates on hand. Accord- 
ingly, a strip of paper equal in length 
to the circumference of the index 
head was obtained, divided into 71 
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. accuracy of any dial gauge 
depends upon the accuracy of the 
gears and pinions. And, nothing 
destroys this accuracy more than 
rust, corrosion and wear. 


FEDERAL DIAL GAUGE accuracy is 


protected against these elements! 
Every gear and pinion is made of 
Stainless Steel. RUST PROOF — 
CORROSION PROOF — AND 
WEAR RESISTING! 


Gears and Pinions 


Thus, FEDERAL DIAL GAUGES will 
serve you indefinitely on all work... 
even under conditions which are ruin- 
ous to the ordinary dial gauge. Its 
long life and close accuracy are 


assured. 


There is a FEDERAL GAUGE of the | 
proper size and model for every pur- 


pose .. . write for catalogs. 


Federal Products Corp., Providence, R. I. 
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equal parts, and pasted on the index 
head as shown. Each line in turn 
was located by the use of a surface 
gage and an accurate job was ob- 
tained without difficulty. As only 
1/40 of an error in the index plate 
is transmitted to the work spindle, an 
error of 0.040 in. in the layout would 
equal only 0.001 on the work if the 
work were of the same diameter as 
the index plate. If larger, the error 
would be less, and if smaller, it would 
be greater. 





A Simple Bench Hold-Down 
By R. H. KASPER 

HE sketch shows the construction 
T of a simple bench hold-down, 
which will be found useful for holding 
flat work on the bench for scraping 
or laying-out. This is similar to a 
clamp at one time in common use 
among woodworkers. The upright 
rod is an easy sliding fit in a bushing 
which is inserted in the top of the 
bench. The clamping arm stands at 
about sixty degrees with the upright 
arm. Both parts are made of % inch 
drill rod. To tighten, the connect- 
ing fitting is struck downward, and 


TIGHTEN 


| we LOOSEN 





A Simple Bench Hold-Down. 


to loosen, it is struck forward, as 
indicated by the arrows. The angu- 
larity of the holding arm causes the 
upright arm to be sprung backward 
when struck, causing it to bind in 
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the bushing. The contact end of the 
clamping arm is rounded to prevent 
marring the work. 





Lettering Guide-Line 
Templet 
By Morris A. HALL 
NLESS guide lines for lettering 
U are accurately spaced, a drawing 


may easily carry a dozen or more dif- 
ferent sizes of letters and figures. 




















A Handy Lettering Guide-Line Templet. 


This variation can be prevented and 
all guide lines can be evenly spaced 
by the use of a templet such as that 
shown in the illustration. 

The templet is made from an old 
30-60-degree triangle, in the corner 
of which four or more notches have 
been cut, as shown. The steps of :: 
in. and xs in. together produce a space 
# in. high, the vs in. and % in. steps 
together provide a space for letters 
33 in. high, while the % in. step can 
be used alone for all capitals, as in 
a title. Other combinations can be 
worked out to produce an _ infinite 
number of sizes to suit the work or 
personal preferences. 

When the triangle is used in a hor- 
izontal position, as shown, the left- 
hand edge may be used as a slope line 
for horizontal letters. In this posi- 
tion, also, the right-hand edge serves _ 
as a guide for slope lines for vertical © 
letters, although the triangle has to 
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More blades— 
Better blades 


Here’s an Inserted Tooth Shell Reamer that’s different . . . 
It has more blades. It has better blades. Its blades are immensely 
tough. It will stand sharpening many times. The blades of 
this Reamer throughout their entire length are held solidly 
against the back side of the slot, where most of the cutting 
stress is resisted. That’s a fundamental of their design—no 
rocking—no tipping—no blade vibration in the work . . . 





Fine workmanship throughout . . interchangeable parts . . 
beautiful to look at . . a joy to use. We're proud to admit 
that it is a Barber-Colman Product. Stocked in common 
sizes, spiral or straight blades, according to standard speci- 
fications. 


BARBER-COLMAN COMPANY 
General Offices and Plant 
ROCKFORD, ILLINOIS, UV. S. A. 
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be turned to provide the guide lines. sary to loosen the one jaw which held . 
As a time-saver and an aid in pro-_ the piece in order to change pieces, 
ducing better and neater work, a_ which not only simplified the matter y 
templet of this kind is well worth the of chucking, but provided for the ac- 
sacrifice of an old tri- 
angle and the time nec- 

essary to cut the ' 


notches. 












































A Clampin 
i '¢ l 9 2 
By C. R. DILTHEY i 
7 drawing illus- ee er | 
trates a method used aan dl 
: : th 
by the writer to sim- Le in'tm ge oe 
plify the task of chuck- --4 ' pe 
ing a quantity of ‘ as 
% x %-in. cold rolled a do 
steel pieces on which 
eik Gptienaienr. The work-piece is held by one jaw of the chuck. a 


tion was offset from center, as shown. curate location of each piece without plz 
A grooved block was made with the necessity of cutting and trying. 
the groove, which was square, enough The firat operation ‘was, of course, to 
larger than the %-in. dimension of face all the pieces to the same length, By 
the work to provide a sliding fit and after which the regular lathe stops 
; just deep enough to allow a small were used in conjunction with the cut- the 
hg portion of the work-piece to project. ting tools to obtain accurate meas- cin 
Then the block was chucked so that urements. The cost of making the tha 
the end of the piece could be turned block was negligible compared to the us 
at exactly the correct position, three saving that was. made in time. 
of the chuck-jaws holding the block 
while the fourth jaw held the work- Mention MODERN ..MACHINE SHOP 
8 ‘ ; when writing advertisers. You will be 
piece in the block. After obtaining 9 operating with us; and then we can Ci 
the proper setting, it was only neces- co-operate better with you. 
















Built in 
4 3 sizes. 


The No. 1-A ALTO Cc 
Motor Driven Tapping Machine 


is driven with a friction cone’ 
This enables the operator to 
tap to the bottom of a blind 
hole without breaking the tap. 


Speed and accuracy assure 
you increased production and 
better results. 


Write for details. 


-.ALTO MFG. CO.-. 
1648-52 Wolfram St. Chicago, ms. | 
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Performance.... 


Proves the Value of 


Cincinnati “HYPRO” Openside 
Planers 


SERS of the Cincinnati “HY- 
PRO” Openside planers know 
that these machines may be de- 
pended upon to do the rough work 
as well as the accurate work. ..and 


do both at a profit. 


That is why you'll usually find a 
Cincinnati “HY PRO” Openside 
planer wherever there is planer work 
to do. 














But, that’s not the whole story .. . 
there are many features of the Cin- 
cinnati “HY PRO” Openside planer 
that you should know about. Write 
us for the details. 









Cincinnati 


The “HYPRO”’ 
e e e Openside 
Cincinnati Planer veo 
Company 


CINCINNATI, OHIO 
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Over the Editor’s Desk 


Buying Equipment “‘On 
Time”’ 
NE of the most disheartening 
drags on any business consists in 
a lack of capital with which, by the 
purchase of more modern equipment, 
manufacturing costs could be reduced 
and savings could be made that would 
more than justify the expenditure. 
Even in times of normal business ac- 
tivity, it may be a questionable move 
for the head of a business to pay out, 
in a lump sum, perhaps 25 to 50 per 
cent of his available capital for equip- 
ment that must, of necessity, take 
many months to earn back the money 
invested. 

The greatest cause of business fail- 
ures, as most well-informed business 
men know, is lack of working capital. 
However, not only the smail manufac- 
turer, but the large one as well, finds 
himself at one time or another faced 
with the problem of trying to market 
his product in competition with other 
firms whose costs are lower than his 
are, or of spending his capital for 
cost-reducing equipment and then hav- 
ing nothing left on which to operate. 
More than one manufacturer has had 
the sad experience of refusing a 
highly desirable order because there 
was no profit in it, and then seeing it 
gathered in by a competitor who could 
—and did—make a profit on it at a 
lower price because he was better 
equipped. Of course, every firm ex- 
pects to keep up with the procession 
when it starts in business, but Lady 
Luck is fickle and anything can hap- 
pen from a fire or a suit for damages 
to a business depression, aided and 


abetted by a buyers’ strike. An im- 
portant machine may be rendered ob- 
solete overnight by the development 
of a new and better piece of equip- 
ment, or the machinery may just 
wear out in a plant where a super- 
ficial knowledge of operating expense 
has made no allowance for deprecia- 
tion. Whatever the cause, it some- 
times happens that money for new 
equipment is not available just when 
it is needed most. 

The machine tool field has _ been, 
until recently, one of the few fields 
left in which merchandising— insofar 
as this country is concerned — was 
handled on a cash basis. Reports in- 
dicate that equipment has been sold 
by American manufacturers, in the 
past, to both Pan-American countries 
and to Soviet Russia, with credits 
running as long as a year. Recently, 
however, a number of manufacturers 
of metal-working machinery have 
adopted the “serial payment” plan as 
a part of their merchandising policies, 
and most of those who have not as yet 
adopted the plan are giving it con- 
sideration. 

The owner of a manufacturing plant 
has been able, in the past, to buy a 
home, an automobile, a radio receiv- 
ing set, household furnishings — in 
fact, practically anything he needed 
—on the deferred payment plan, ex- 
cepting equipment for his plant. And 
all in spite of the fact that the plant 
was the most important of the lot. 
If the serial form of payment is suc- 
cessful in the merchandising of all 
other forms of merchandise, it would 


seem that it should be just as success: | 
ful in the merchandising of machine © 


tools. 
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ore circular indicated at right 
tells why Rockford Hy-Service 
Shapers produce highly accurate 
work—why they are durable and 
easy to operate—why they meet 
fully practically all the require- 
ments of tool-room and produc- 
tion work. It describes features 
of design and construction, lists 
complete specifications. 


It will be to your advantage to 
read this circular carefully before 
buying a new shaper. Send to- 
day for a copy—and remember 
that Rockford Hy-Service Shapers 
are high grade tools which sell for 
a remarkably low price. 





Modern Machine Shop 


»GET THis C| RCU LAR 





before buying 
A NEW SHAPER 








ROCKFORD MACHINE TOOL CO. 


2414 KISHWAUKEE STREET 


ROCKFORD MACHINE TOOL CO., 
2414 Kishwaukee Street, Rockford, Illinois. 


Gentlemen: 
to the undersigned. 


ROCKFORD, ILLINOIS 


Send a prepaid copy of the circular on Rockford Hy-Service Shapers 
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iuable Orders 








Says Mr. H. B. Newton, Vice-President and 
General Manager of the Rockford Machine 
Tool Company, Rockford, Ill. 


READ THEIR LETTER! 


MODERN MACHINE SHOP ADVERTISERS get results 
because their messages are placed before and read by 
mechanical executives in several thousand more plants 
that operate machine shops than can be reachedby 
any other magazine. 


If you have a product which will interest mechanical 
executives, don’t waste any more time. Reserve space 
now in the March issue. Forms close Wednesday, Feb- 
ruary 25th. 


You, too, will get results! 





More than 28,000 circulation 
covering 22,000 plants 


128 OPERA PLACE CINCINNATI, OHIO 
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New Shop Equipment 


Ur 


Ex-Cell-O Semi-Automatic 
Steering Gear Case 
Machine 


A semi-automatic machine with which 
the holes in a steering gear case are 
drilled, reamed, counterbored, and tap- 
ped at one loading, has been developed 




















Fig. 1—Ex-Cell-O Semi-Automatic Gear Case 
Machine. 


by the Kreuger Division of the Ex- 
Cell-O Aircraft & Tool Corporation, 1202 
Oakman Blvd., Detroit, Michigan. The 
machine is equipped with three mul- 


Und 


tiple heads mounted on the vertical col- 
umn of the machine proper, with two 
additional multiple heads forming two 
side units. The units are individually- 
operated by an automatic drilling and 
tapping motor-driven unit. 

The fixtures for holding the parts 
during the various operations are 
mounted on an automatic rotary table. 
There are five individual fixtures, each 
fixture holding two parts. The part is 
located in the fixture horizontally over 
a plug that is flattened both top and 
bottom and is forced back against the 
end of the plug and up against the large 
flat face by means of an equalizing 
clamp operating through a pinion and 
jig lock. By registering the flat face 
against the end of the plug, the accu- 
racy of location between the hole in 
the barrel and the two dowel holes in 
the large flat face is held with respect 
to each other within plus or minus 0.001 
in. The large dowel hole is 4) in. 
diameter and the smaller one is % in. 
diameter. 







The rotary table is 
automatic with five op- 
erating stations, at the 
first of which the large 
recess of the flat face 
in the part is counter- 
bored and one of the 
heads mounted in an 
angular position on a side 
unit counterbores the long 
hole in the body of the 
part. The counterbore is 
piloted with a roller pilot 
in the main locating plug. 
At the second station, five 
holes are drilled in each 
part, four holes being located on the 
top of the flat face while the fifth is 
located in the bottom of the part. The 
long bore is also finish counterbored 
with another roller pilot cutter by a sec- 
ond multiple head mounted on a side 
unit. At the third station, three holes 
of these parts are countersunk and the 
two dowel holes are’ reamed, these be- 
ing the five holes that were reamed 
in the previous operation. At the fourth 
station, three holes are tapped in each 
part, which finishes the operation. 
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STEEL SHOP DESKS 


No. 28—SHOP DESK (All Steel) 





A Most popular type of steel Desk for Foreman’s, Clerk’s, or Inspec- 

tor’s shop use. Size: 34” wide x 28” deep x 44” high at front and 
53” high at back. Sloping sheet steel top. Drawer is 294%” wide x 27” 
deep x 3%” high, equipped with lock. Adjustable shelf 33%” wide x 27%” 
deep. Finished in olive green lacquer. Fully set up for shipment. 





Also 
BENCHES CABINETS TABLES 
STOOLS TOOL STANDS TRUCKS 











Write For 1931 Catalog M-S 


ANGLE STEEL STOOL CO. wienvexs 


The Steel Equipment People 

















82 Modern Machine Shop 


The complete machine is electrically 
synchronized, making it ‘‘fool-proof,’’ so 
that the automatic rotary table cannot 


peer — 
ey 


Fig. 2—Steering Gear Case for which machine 
shown in Fig. 1 was built. 


be indexed during any operation nor 
when any of the units are not in the 
back position. As soon 
as all the units are in 
the back position, the 
table is automatically 
indexed and the units 
automatically start on 
their respective opera- 
tions. All units are gov- 
erned by automatic con- 
trols that are centralized 
in one control panel 
which was designed by 
Ex-Cell-O engineers. The 
machine can be started 
or stopped from _ the 
front or rear, as there 
are three sets of control 
buttons conveniently lo- 
cated. 

Each vertical multiple 
head is equipped with 
hardened and _ ground 
guide bars, operating in 
hardened and _= ground 
bushings, which pilot the 
fixture. Thus _ perfect 
alignment is assured at 
all times. The multiple 
heads are of standard 
construction throughout. 
Gears are of heat-treated 
alloy steel. Ball-bear- 
ings throughout the head 
insure ease of operation. 
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Keller Small Automatic Tool- 
room Machines 


The Keller Mechanical Engineering 
Corporation, 84 Washington St., Brook- 
lyn, N. Y., announces two automatic 
toolroom machines—Types G-1210 and 
GG-1210—which are intended for use on 
a wide variety of tool work up to 12 x 
10 inches. The machines are designed 
for the rapid, accurate, and economical 
production of trimming, blanking, pierc- 
ing, extrusion and progressive dies, also 
molds, cams, punches, and other odd- 
shaped work that can be milled from 
templates. The Type GG-1210 machine 
is equipped with a built-in jig-boring 
device so that one may machine, locate, 
drill, and bore to utmost precision in 
one setting. 

In these smaller machines the same 
principles are employed that are used 
so successfully on the larger Keller 
machines. They are built with the 
same massive rigidity, operate with 
equal sensitivity, and possess a range of 
spindle speeds from 225 to 3,500 r.p.m. 
—which is further increased to 10,000 


Keller Type G-1210 Automatic Toolroom Machine. 
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Simple! 


GAVE 


Effective! ( $ Speedy! 
Say © 


BERJO Grips 
Like a Clenched Fist 


Its jaws automatically conform to the 
contour of the work, and hold the work 


immovable. Send the coupon for a 
bulletin. 


THE AVEY DRILLING MACHINE CO. 


CINCINNATI, OHIO 


i'm interested in the BERJO 
VISE. Send me a bulletin! 


ey 
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HEN one make of machine is 

used in scores of large indus- 
trial plants throughout the country— 
you know that it "delivers the goods." 
And, for more than twelve years COLUM- 
BIA SUPERIOR SHAPERS have been "de- 
livering the goods" in such plants as the 
Haynes Stellite Corporation, General Elec- 
tric Company, New York Central Railroad, 
General Motors Corp., Santa Fe Railroad, as 
well as hundreds of other large companies. 


Such wide spread acceptance of COLUM- 
BIA SUPERIOR SHAPERS is industry's 


approval. P 
Industry says “O. K.I" 


WRITE FOR BULLETIN 17 


THE COLUMBIA 
MACHINE TOOL CO. 


HAMILTON, OHIO 
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r.p.m. by the use of the Keller super 
high speed spindle. The manufacturer 
claims the machines are rugged enough 
to stand heavy hogging cuts, and at 
the same time are sensitive enough to 
use effectively mills as small as 0.042 
in. diameter. As in the larger Keller 
machines, the cutter spindle is guided 
by simple electrical control from the 
tracer, following the contour of a tem- 
plate. Aside from occasional manual 
manipulation of the tracer control ring 
to give the machine its directional bias, 
all contour operation is automatic. 

Of interest to makers of blanking dies 
is the ease and economy with which 
flanged punches can be cut on these ma- 
chines. The advantages of the flanged 
punch are generally recognized, but 
their use has been restricted in the past 
due to the great expense of producing 
them. The machines are fixtured to 
permit the quick and accurate turning 
over of template and job, necessary in 
relieving dies from the back. 

The column of each machine slides on 
a horizontal bed and carries the vertical 
slide for the up-and-down movement of 
the cutter head. In addition to auto- 
matic control, the vertical and _hori- 
zontal movements are obtained by hand 
by means of switches or hand wheels. 
The transverse movement is in the work 
table operated by hand wheel. In the 
Type GG-1210 machine a power trans- 
verse feed is provided for jig-boring, 
also built-in Vernier scales, magnifier 
and reading lights. 

A 1%-h.p. D. C. motor drives the stand- 
ard. cutter spindle by V-belt and four 
step pulleys, giving four speeds through 
the open belt and four through back 
gears which are engaged or disengaged 
by means of a single lever.. An ample 
stream of coolant is supplied by a 
motor-driven pump. 





Landis Solid Adjustable 
Die Head 


The. Landis. Machine Co., Ince., 
Waynesboro, Penna., has placed on the 
market.a solid adjustable die head for 
application to the various types of spe- 
cial automatic machines with power feed 
and head reversing mechanism, now 
used for threading pipe fittings and 
valves. 

This die head is available in the % 
in., 2 in. and 4 in. sizes. It is compact 
in design and covers a wide range. The 
assembly consists of four major parts, 
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onvincing Proo 


.. . that Hardened Metallic 
Drive Screws make stronger 


as well as cheaper fastenings | | x 
3 





Note loose fit 
of the Machine Screw 
in tapped hole. 





The easiest and cheapest way of 
making permanent fastenings i is also” 
the strongest. Merely hammering Hardened 
Metallic Drive Screws into holes, drilled or 
formed in iron, brass and aluminum castings, 
steel or Bakelite, makes better fastenings than those 
made with machine screws or bolts and nuts. This is 
proven by comparative laboratury tests conducted by 
unbiased authorities. 











A convincing explanation of the greater holding power 
of a Hardened Metallic Drive Screw under vibration, 
the chief cause of fastening failure, is offered by the 
microscope. Remembering that the security of a fasten- 
ing under vibration depends upon how tightly the 
Screw threads are engaged in the metal, look at the 
unretouched microphotographs here. It is easy to 
7 why the Hardened Metallic Drive Screw holds 
tter. 


Note how this unique Screw forms a thread in the 
metal as it is driven... how that action embeds the 
screw threads so firmly in the metal that screw and 
metal are practically one. Then observe that between 
the machine screw threads and the tapped threads 





Modern Machine Shop 85 














= See tight engagement © 
of Hardened Metallic 
Drive Screw in metal. 


(commercial. tolerance) there is considerable 
space... . space which permits the machine screw 
to loosen under vibration. 

Under stresses of tension and shear, a stronger fasten. 
ing is obtained with a Hardened Metallic Drive Scréw 
because it possesses greater tensile strength than an 
ordinary screw, being made of a special steel, scien- 
tifically treated. 

The booklet offered here shows how users of these 
Screws effect substantial savings through elimination 
ofslow and costly tapping, fumbling with bolts and nuts 
and other assembly difficulties. Use coupon to obtain it. : 


PARKER-KALON. 


HARDENED UY METALLIC 
Drive Screws 


Parker-Kalon Corp., Dept. E., 192-196 Varick St., New York, 
Send free booklet on Economy and Security of Drive Screws. 
(Samples for trial will be sent if you tell us what, you fasten.) 











Name and Co. -------------- 
Address 
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CONNECTICUT 
. BROACHES 








Combine 
Operations ! 


Combining opera- 
tions always results 
in time savings and 
iower costs. The 
Connecticut com- 
dination round and 
spline broach ob- 
tains these results 
by broaching the drilled 
hole to size, cutting the 
splines, and removing the 
burr in one operation. Be- 
sides, the accuracy of the 
job is improved. 
Investigate the possibilities 
of these tools in your plant. 
Send us a description of 
‘your job and let our engin- 
eers recommend a broach 
that will be guaranteed to 
do your job better! 


The CONNECTICUT 
BROACH & MACHINECO 


NEW LONDON, CONN. 
UE RE PEERS ERIE 
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all of which are made of high carbon 
steel, heat treated and ground. The 
adjustment for size is effected by the 
operation of two adjusting screws. 





Landis Solid Adjustable Die Head. 


These adjusting screws lock the die 
head and impart a rigidity equal to that 
of the solid die. This die head employs 
the Patented Landis Chaser which in- 
sures thread accuracy, high production 
and low tool cost. 





Kearney & Trecker ‘*Full-Back 
Blade” Tungsten Carbide 
Milling Cutter 


Ample strength and rigidity, permit- 
ting full use of the high cutting speeds 
and feeds of cemented tungsten car- 
bide, have been basically embodied in a 
face milling cutter now being marketed 
by the Kearney & Trecker Corporation, 
Milwaukee, Wisconsin. The cutter is 
known as the ‘‘Full-Back Blade’’ type 
because each blade is provided with a 
solid, positive contact along its entire 
back face, a feature that is highly es- 
sential for the correct application of 
tungsten carbide metals. Two of these 
cutters are illustrated in Fig. 1, repre- 
senting the 5- and 8-in. sizes. 

Instead of having the blades project 
beyond the face of the cutter-body, 
which is the usual practice for other 
cutting metals, they are set practically 
flush with this face, chip clearance be- 
ing attained by cutting suitable slots 
in the body for each individual blade. 
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11] OGAN" Air Valves...according to users... provide 

the ideal means of assuring positive control of Air 
Operated Devices! Thousands of them are in daily use 
throughout industry saving time, effort and motion on all 
sorts of jobs. 


Production men specify "LOGANS" because they are de- 
signed for ease of action with a minimum travel of operating 
levers to secure full volume of air capacity. This design 
means increased efficiency of Air cylinders, chucks, vises, 
etc.—more dependable service for a long time to come. 


Try a "LOGAN" on your work! There's a model for every 
need ...plug or poppet types...hand or foot operated .. 
or special valves for your special jobs. Write for Catalog 25. 


THE LOGANSPORT MACHINE CO. 


LOGANSPORT, INDIANA 


Designers and manufacturers of Air-operated devices for every 
work holding requirement as well as many other purposes. 


AAA STSSV//sasasonwveen 
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This construction, a sectional view of 
which is shown at the right of Fig. 2, 
offers a positive full-length backing for 
the blades and insures maximum sup- 
port directly back of the cutting edges 
where it is most essential, so that the 
full benefits of tungsten carbide can 
be gained. 

The cutter can be furnished in sizes 
ranging from 5 to 14 in. diameter, either 
left or right hand, with blades that are 
applicable for medium and semi-rough- 
ing, or for finishing cuts. Their design 
is suited for the milling of cast-iron, 





Steeigrip Universal Puller 


An improved puller for 
removing gears, wheels 
or pulleys 
any dis- 
tancefrom 
the end of 
shaft. Quick- 
self! Write 
for prices. 


Armstrong-Bray & Co., S45, Ezele, treet 














STANDARDIZED 
LATHE TURRETS 
8 Styles 
12 Sizes 
For any 
make or 
size of 
ttre we” . Lathe, 
Square pee, Bee oO 1 d or 
 apieteh.. new. 


Ask for Circular No. 18 


FAY & SCOTT 


DEXTER, MAINE 
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semi-steel, malleable iron, bronze, cop- 
per, and aluminum. The cutter body 
is made from an extra-heavy steel forg- 
ing that is heat-treated, hardened, and 
ground to insure long life. Each blade 
is made with a tapered face and is held 





¥ 


Fig. 1—Kearney & Trecker Full-Back Blade 
Milling Cutter designed for use with Tung- 
sten Carbide. 


in place by a wedge having a corre- 
sponding taper, forming a positive lock 
that prevents loosening in the body. This 
construction is illustrated in detail at 
the left in Fig. 2. Hardened screws 
are used to hold the wedges in place. 

The use of hardened steel pins in the 


2 








Section Showing Method of 
Svpporting Tungsten Carbide Bledes 


Method of Holding 
Blades in Body 


Fig. 2—Sectional view of body showing 

method of holding blades in place by a ta- 

pered wedge and screw; also a portion of the 

body illustrating how the tungsten carbide 

blades are solidly supported directly back of 
their cutting edges. 


cutter body, which in turn fit into cross 
slots machined in the blades, eliminates 
the possibility of end slippage. One 
pin is used for each blade, but by hav- 
ing a series of five holes in each body 
slot and four cross slots in each blade, 
adjustments can be made in increments 
of yin. This feature avoids the dan- 
ger of having excessive overhang of the 
blades when re-adjustment of the en- 
tire set is made. 
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**Scully-Jones’’ Tap Chucks 


For TAPS, DRILLS, REAMERS, WOODRUFF 
KEYWAY CUTTERS, END MILLS, Etc. 


“DRIVE BY THE SQUARE — CENTER BY THE SHANK”’ 





















CENTER BY THE SHANK: Insure true running 
tools and uniform cutting action. 

DRIVE BY THE SQUARE: Insure positive driven 
tools that can’t slip. 

MADE IN ONE PIECE: Simple, compact, no adjust- 
ments necessary, nothing to get out of order. 

STOCK SIZES of ‘‘SCULLY-JONES’”’ CHUCKS, 
ranging from No. 0 to No.5 Morse Tapers, drive all 
size straight shank tools up to 114” diameter, will 
be gladly sent on approval. 


Detailed specifications in our Small Tool Catalog No. 37, which 
describes our complete line of. ‘‘WEAR-EVER”’ PRODUCTION 
TOOLS will be gladly sent on request. 


* 








em AT 

ee 

Section SCULLY-JONES & COMPANY 

scope 1909 S. Rockwell Street Tool Division Chicago, Illinois 

tion of ap FACTORY REPRESENTATIVES AND LOCAL STOCKS: 

_— Detroit, Michigan ............ Gross & Heming, 1502 David Stott Bide. 
Cleveland, Ohio. ..Cleveland toa 9 Supply Co., 1427-1437 W. Sixth St. 
Cincinnati, a ar The nsey Co., 331-35 W. Fourth St. 
Be er L. rt ‘Solow & Co., Inc., 250 W. 54th St. 
















There Is a 
NIELSEN LIVE CENTER 
For Your Work! 








These centers have 
the required stamina 
to stand up under the 
high or low speeds— gruelling high speeds 
light or heavy loads necessary when using 
—a NIELSEN LIVE CENTER _ tungsten carbide tools. 

will give you years of dependable It will pay you to investigate the 
service. NIELSEN CENTER. 


Write for a Bulletin! 
NIELSEN, INC., michigan 


Foreign Representative: Gaston E. Marbaix, Ltd., Adelaide House, King William St., London, E.C.4 


No matter what kind 
of work you have— 
turning or grinding— 
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Taft-Peirce Flat Plug and 
Shoulder Snap Gages - 


February; 1931 


body, shaped to fit the hand conven- 
iently. The outstanding feature of the 
gage is the gaging members, which can 
be expanded, locked, and then reground 






























The Taft-Peirce Manufacturing Com- 
pany, Woonsocket, R. I., has brought 
out two new types of: gages, one of 
which is an adjustable flat plug gage 
for measuring large internal diameters 
and the other, an adjustable snap gage 
for checking shoulder work. The flat 
plug gage incorporates all of the econo- 
mies of adjustable gaging members. It 
consists of a well-designed and balanced 





T-P Adjustable Snap Gage. 


to original size. The gaging members 
are made from a special hard steel 
which provides long wearing qualities 
and the interchangeable members can 
be replaced; hence the life of the gage 
is unlimited. An expansion of % in. is 





T-P Adjustable Flat Plug Gage. 





“OK” END MILLS 


Make your shop practice 100% 
by using ‘‘OK”’ tools and mill- 
ing cutters. 


“OK” End Mill has five distinct 
advantages: Design, Simple Ad- 
justment, Maximum Production, 
Low Initial and Replacement 
Cost and Uniform Construction. 








“OK” End Mills 
SEND FOR COMPLETE CATALOGUE FOR TOOLING 
THE “OK” WAY 














SHELTON CONNECTICUT 
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FOR EVERY 
PURPOSE 


"Gusher'' Pumps are built 
to meet every requirement 
— motor drive, belt drive 
and plain drive . . . for in- 
stallation outside the reser- 
voir, for inside installation 
. . . low pressure and high 
pressure . . . small capacity 
and large capacity — in 
short, whatever 
type is needed, 
there is a 
"Gusher" pump 
to fill the bill. 
a4e 


Model ULO, out- 
side installation, 
is equipped with 
a 3%,” intake and 
discharge and 
has a 4 H. P. 
motor with a 5- 
pound § maximum 
pressure. 


a2a¢ 


Write today 
for catalog. 









Model U-L-O 


THE RUTHMAN 
MACHINERY CO. 


532 East Front Street 
CINCINNATI, OHIO 


































Quick Adjustment 


Accurate 
Alignment 


Improved 
Results 


with the 


MIDWEST * 
ADJUSTABLE \ 
HOLDER! 


The results you get with the use of MID- 
WEST ADJUSTABLE HOLDERS are 
three fold. They are: 


1. QUICK ADJUSTMENTS 


The holder can be adjusted instantly by 
hand. There are no screws or locknuts 
in the MIDWEST HOLDER. Adjust- 
ments in length can be maintained to a 
limit of .003”. 


2. ACCURATE ALIGNMENT 
The MIDWEST HOLDER is built to Pre- 


cision Limits which assures accurate 
alignment. 


38. IMPROVED RESULTS 
Designed for quick adjustments — and 
you get more adjustments in proportion 
to size than with any other holder—and 
built accurately means that you can im- 
| coo your product by working to closer 
imits. 

Let us show you how . 
catalog! 


Midwest Tool & Mfg. Co. 


Division of McCrosky Tool Corp. 
2362 W. Jefferson Avenue 
DETROIT MICHIGAN 


. send for a 
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EVEN AT 
10,000 r. p. m. 
THIS OIL SAYS 


Lubricates 
Rast 
Cleans & Polishes 


Denote with cther vils 








“KEEP COOL” 


Even on equipment that whirrs out its 
work at 10,000 r.p.m. 3-in-One Oil stands 
up to its. job—lubricating the bearings 
and working parts and keeping them cool. 

Unlike ordinary mineral oils 3-in-One 
does not break down at high speeds, but 
provides effective gum-free lubrication. 
It distributes evenly; penetrates at once. 
And while it oils, it cleans and prevents 
rust. No plain mineral oil can do these 
things as well, for 3-in-One is blended from 
animal, mineral and vegetable oils by a 
special process. 

Three-in-One Oil is available now in 
economical gallon cans for industrial users. 
If your supply house has not yet stocked 
them write direct for circular and prices. 


THREE -IN-ONE OIL CO. DEPT. 325 
130 William Street, New York 
Factories: Rahway, N. J. - Montreal, Que. 


3-in-One Oil 


FOR INDUSTRIAL USERS 





February, 1931 


provided to allow a generous number of 
regrinds. 

The adjustable snap gage is designed 
for checking flat or cylindrical work of 
plain sections or shoulder work up to 
a sharp corner as well. The adjustable 
member has two square anvils which 
can be set to any desired limits within 
its range. A newly-designed clamping 
device locks the anvils securely so that 
no variation is possible after sealing, 
The stationary member is rigidly bolted 
to the frame, which is especially de- 
signed for convenient handling. 





Starrett No. 251 Trammels 


Metal workers, draftsmen and others 
whose work demands precision in long 
measurements will be interested in a 
trammel now being manufactured by 
The L. S. Starrett Company, Athol, 
Mass. The new Starrett Trammel No. 
251 presents a number of refinements 
and improvements. The beam is a steel 
rod, stiff enough to prevent the bending 
which often causes inaccuracy in wood- 
beam trammels. The beam is flattened 
on top so that the trams, once clamped 
in position, have no tendency to turn 
when pressure is applied to the points. 
As the illustration shows, one of the 
trams has an adjusting screw which 
permits extremely fine adjustments. The 
setting of the points is made easy by 
the arrangement of a spring friction 
which holds the trams in place when 
the nuts are loosened. 

A major improvement which makes 
the new trammels more accurate and at 





Starrett No. 251 Trammels. 


the same time makes them easier to use 
consists in the design of the knurled 
grips. These are in the form of rollers 
which turn freely with the fingers as 
the arc is scribed. The trammel points 
are adjustable in the spring chucks. 
They can be replaced by pencils, caliper 
legs or ball points. The ball points per- 
mit working from holes up to 1% in. 
in diameter. The Starrett No. 251 
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“«! CORRECT TOOL PRESSURE ANGLE 


igned 
rk of 
ip to 
table 
vhich 
rithin 
iping 
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olted 
r de- 

















thers 
long 
in a —: tool pressure means that tool Correct tool pressure angle eliminates chat- 
1 by pressure will react on the inside of the ter, allows the lathe to be run at higher 


— front vee. The offset between the spindle speeds and produces better work. 


ents center and the center line of the bed, on 

steel G. K. Single Lever Control Lathes assures There are many more G-K Features de- 
— you correct tool pressure angle on all work scribed in the G. K. Catalog. Send for 
ened —even the larger diameters. your copy today. 

nped ° ° e ° q 
um | THE GREAVES-KLUSMAN TOOL CO., Cincinnati, Ohio | 
the 
hich 


Aa | WHITON LATHE Here is a group of pri Steel 

















yhen Body Independent Ohucke designed 

CHUCKS to hold heavy work under heavy 
rakes cuts at high speed. The one-piece 
d at For body resists sudden strain. 


a Sure Grip! 


HEN work must 

be held rigidly 
and securely for ac- 
curate machining at 
top speeds — WHI- 
TON Lathe Chucks 
prove their superi- 
ority! 


WHITON Chucks— 
and there’s one for 
every requirement— 
are good chucks. 
use Their design and 


F etken deer 
rled workmanship assure : 
lers you dependable service over a THE D. E. WHITON 


as long period of time. 
Get a WHITON Catalog—it shows L. 
the complete line of WHITON MACHINE CO 
, ucks as well as many specia a 
_— — built for special require- NEW LONDON CONN 
ments. 
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Trammel is supplied with steel beams 
of various lengths to scribe circles of 
18, 26 and 36 in. diameter. In addition, 
an extra 20-in. beam with a rigid coup- 
ling is obtainable, increasing the range 
of the tool to circles 72 in. in diameter. 


Peerless No. 3 Gear Tooth 
Chamfering Machine 


The illustration shows the Peerless 
No. 3 Gear Tooth Chamfering Ma- 
chine, which has been developed by the 
City Machine & Tool Works, East Third 
at June, Dayton, Ohio. The machine 








The cylindrical base of the fixture head is 
graduated. 










is similar in design to the other Peerless 
gear tooth chamfering machines built 
by this firm, with the exception 
that the No. 3 machine is much 
heavier and sturdier, is built with 
the knee integral in the base, has 
a fixed spindle mounting, and the 
fixture head is an integral part 
of the table. These features 
’ are intended to make possi- 
ble greater production speeds 
with increased rigidity and a 
corresponding freedom from 
vibration. 

The fixture head is made 
with a cylindrical base which is fin- 
ished and graduated to facilitate setting 
the head at the proper angle to the cut- 
ter spindle. Another improvement 
consists in the design of the arm 
mechanism for moving the work back 
and forth to the cutter spindle; in- 
stead of the V’s that are used on 
the smaller machines, a large cyl- 
inder is used, presenting a large bearing 
surface with an exceptionally strong 
arm to resist the increased wear and 

us at - deliver satisfactory performance at 
Peerless No. 3 Gear Tooth Chamfering heavier production speeds. The No. 3 
Machine. machine offers all the flexibility as to 





CITY MACHINE & TOOL WORKS 


CHAMFERING MACHINES- BURNISHING MACHINES-GRINDING CHUCKS -SPECIAL MACHINES 






Designers and Manufacturers, Machine Tool and 
General Toolroom Products 
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your small 
pinions, gears, 
ratchet wheels, etc. 
On Our KOEPFER 
FULL AUTOMATIC 
HOBBING MACHINE 





HIS machine has a fully automatic 

cycle of operation and on pinions 

is equipped with a MAGAZINE load- 
ing attachment. 


The HOBBING process generates a 
theoretically correct tooth form and in- 
dexes the teeth uniformly accurate. It 
results in better work of greater PRE- 
CISION as well as greatly increased 
production. 


Ask for Catalog WMI 


George Scherr Co. 


142 LIBERTY STREET NEW YORK 
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This Keyseater 


reduces 
costly 
















Throughout in- 
dustry produc- 
tion men are 
reducing idle machine losses by reduc- 
ing the set-up time between jobs. 


And, for keyseating jobs you can’t beat 
the DAVIS Keyseater. Its Two-Min- 
ute-Set-Up makes it a real money 
saver in shops where production costs 
count. 


Two minutes is all the time required 
to change from one set-up to another. 
Two minutes and the machine is ready 
for any job from rs” to 1” wide and 
up to 12” high. 


Investigate the DAVIS Two-Minute- 
Set-Up . . . it means many extra sav- 
ings for you. Send the coupon today. 





Davis Keyseater Co. 
250 MILL ST. ROCHESTER, N. Y. 


Send me full details on the Davis “‘Two- 
Minute-Set-Up” Keyseater. 
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Holes At One Time 


With a 





U.S. DRILL HEAD 


HE U. S. Drill Head changes your 

one-hole-at-a-time drilling machine 
into a multiple drill, by allowing any 
number of holes—fifty if necessary— 
to be drilled in the same time as one 
hole. 
The particular head shown drills four 
holes at one time, but we make drill 
heads to drill any number of holes 
to meet your requirements, 


Send us blue print of your job, and we will 
show you what you can save by using a 
U. S. Drill Head. 


The United States Drill Head Co. 


1954 Riverside Drive 
Cincinnati Ohio, U. S. A, 
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shape of chamfer, roundness, intermit- 
tent cutting, range of from 45 deg. to 
ball point, and ability to skip one or 
more teeth on a recessing or chamfer- 
ing operation with which users of other 
Peerless machines have become famil- 
iar. A motor mounting is provided in 
the base of the machine, with adequate 
room for installation. 





*‘National” Rotating Jig Bushing 


A jig bushing that is built into a 
thrust ball bearing in such manner that 
the bushing rotates with the tool has 
been placed on the market by The Na- 
tional Boring Tool Co., 7625 E. Jefferson 
Avenue, Detroit, Michigan. The bushing 
was specifically designed for use with 
boring bars in which tungsten carbide 
tools are used, to meet the need for a 
bushing in which running clearance be- 
tween the bar and the bushing could 
be eliminated so as to avoid vibration. 
This bushing can be made a “push” 
fit on the bar. Since the first bushings 
were placed in service, hdOwever, they 
have been applied on reaming operations 
where jig-bushing clearance must be 





“National” Rotating Jig Bushing. 


avoided and where the nature of the 
work is such that the ordinary type of 
bushing is subjected to severe punish- 
ment. The ‘‘National’’ bushing has been 
adapted for use in line-reaming fixtures 
where accuracy is the first consider- 
ation, in core-drill jigs where the irreg- 
ularity of the cores subjects the bushing 
to hard wear, and in other operations 
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Another SNYDER Winner 


HIS time SNYDER Equipment is used to 

make up a special machine for economically 
drilling and tapping eight holes in the end of a 
cylinder head. 


Many special production machines may be quickly 
designed and built like this one, using SNYDER 

Automatic Units, Multiple Spin- 
dle Heads, etc., to meet unusual 
requirements. 


SNYDER Equipment will 
prove a winner in your 
shop, too! Investigate the 
possibilities! 





ae ae, oS ee 
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SNYDER TOOL 


and Engineering Co. 
3400 E. Lafayette Ave. DETROIT, MICH. 
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HAI KALAMAZOO 
GRINDERS°POLISHERS 
Electrically Driven- Belt Driven 
ue In a Complete Range of Sizes and Types y 
Kom LO JMach mMyy Dues 


rormerty HILL -CURTIS company 











WRITE FOR CATALOG No. 20 — YOU’LL FIND IT INTERESTING 












{ 


ee 








inati i and i H , 4 Bearing Snag- Rite Speed Polishers. 
Combination Disc and Tool Serger cone me oe at 
i Sizes and Rubber Bonded, High each, in sizes 3 to 

i .2 to 10 H.P. ¥% to 7% HP. Speed Wheels, 5 to 20 H. P. 20 H. P. 











98 





Modern Machine Shop 














Y 
Y ' 
Vl, 5 iS 
' FOR 
FELT-’ GREASE 


Cross-Section Drawing Showing Design of 
National Rotating Jig Bushing. 


where the use of the bushing has made 
possible the elimination of intermediate 
or semi-finishing operations. 





Norton Largest Grinding 
Machine 


What is believed to be the largest 
grinding machine with a _ traversing 
table in the world has just been com- 
pleted by Norton Company, Worcester, 
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Mass., for the Southwark Foundry & Ma- 
chine Co., Philadelphia, Pa. The machine 
will grind work up to 36 in. diameter 
by 288 in. in length and the limit of 
allowable weight is 40,000 pounds. It is 
said that the machine will grind to a 
mirror finish and easily within 0.0005 in. 
for concentricity and straightness. In 
a trial, the machine removed stock from 
a large cast iron column at the rate of 
six cubic inches per minute. The ma- 
chine will be used principally for finish- 
ing rams and columns for mammoth 
hydraulic presses at the Eddystone 
Plant of the Southwark Company, and 
will permit finish grinding direct from 
rough turning, providing a better finish 
than was obtained by the methods used 
previously, in addition to a saving in 
time. 

The machine is built on the same 
fundamental principles of design as all 
Norton cylindrical grinding machines. 
It is rigidly constructed so that despite 
the tremendous weight of the work be- 
ing ground and the unusual length of 
the machine no vibration is caused. 

The work is driven by a headstock 
which in this case has a live spindle 10 
in. in diameter, in a ball bearing assem- 
bly that is 16% in. in diameter. The head- 





RAHN-LARMON EXTENSION BED GAP LATHE 


Swing 16/32”, 18/36”, 20/40” 





Designed for general work in all types of shops. Has ample power to turn full diameters 
in the gap. By sliding the top bed gap can be varied to suit the requirements of the work. 
With gap closed is regular engine lathe. Belt driven or all geared motor drive. 
WRITE FOR CIRCULAR AND FULL INFORMATION 


THE RAHN-LARMON COMPANY, 2935 Spring Grove Ave., Cincinnati, Ohio. 
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The Desmond 
Diamond 


‘Dresser 






Norton Nib 


. . . will keep your 
precision grinding 
wheels smooth and 
true. 


Landis Nib The _ illustrations 
show a Desmond 
Diamond hand tool and diamond nibs for 
Landis and a Norton Grinder. 
We also mount diamonds in any special 
holder that may be required. Send for 
Catalog M. 


The Desmond -Stephan Mfg. Co. 
URBANA, OHIO 














SQUAR-IT 
CLAMPING BLOCKS 


Small Size, 24%” Capacity 
Large Size, 444’ Capacity 


HUNDREDS OF THESE NEW FIXTURES NOW IN 
USE THROUGHOUT THE UNITED STATES 
Pp IS block will hold various shapes and 

eliminate many special jigs. It can be 
used to advantage on the shaper, grinder, 
lathe, milling machine, engraving machine 
and for quick squaring and clamping, laying 
out work, etc. 


Write for descriptive circular and prices 


HOMER STRONG & CO., INC. 
ROCHESTER, N. Y. 
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The ECLIPSE 
Two-Piece Core Drill 


WHEN it comes to enlarging and 
boring cored holes no other tool 
performs as economically as the 
ECLIPSE Two-Piece Core Drill. 
The illustration shows one of these 
drills in action in one of the country’s 
leading automotive plants. The deep 
fluting for chip clearance and the 
ECLIPSE Square Taper Drive assure 
better performance. 
Thousands of these tools are saving 
money for their users. They’ll save 
money for you, too! Send the coupon 
today! 


Ecurse CounTERBORE Co. 
DETROIT MICH. 








ECLIPSE COUNTERBORE CoO. 
Detroit, Michigan. 

How will the ECLIPSE Two-Piece core 
drill save money for me? Send a catalog. 
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Probably largest grinding machine with traversing table in the world. 


stock is equipped with a chuck and the 
work is supported at the opposite end 
by a footstock provided with a regular 
center. These céntérs fre 4% in. diam- 
‘ eter by 24 in. long, a@nd are made of 
special alloy steel. The headstock and 
footstock are adjustable along a mass- 
ive work table which weighs 16,448 
pounds. The table was cast in a single 
piece to insure rigidity. 

The wheel slide is massive, and is 
supported by large ways, one flat and 
one V-shaped, which are provided with 
forced feed ‘‘one shot’’ lubrication. The 
movement of the slide is accomplished 


Built by Norton Co. 


by means of a large-feed screw and a 
half nut which have been lapped to- 
gether so that they act as an immense 
micrometer. In spite of the tremendous 
weight of the slide, the mechanism can 
be adjusted in position within 0.000125 
in. Provision is also made for moving 
the wheel slide in and out rapidly by 
power. 

The base is made in three sections, is 
57 ft. long and weighs 36,755 pounds. 
Unusually large journal rests are pro- 
vided for the machine, having a capacity 
of 30 in. diameter. A patented inter- 
locking device is provided on the table 





SPEED Without Sacrificing 


“W & P” Threading Ma- 
chines are built by 
Mitchell Engineering. 










ACCURACY 


"W & P" Threading Machines will reduce 
your threading costs, because they have the 
necessary speed to increase your produc 


tion without sacrificing ACCURACY! 


On the machine illustrated an 
operator can easily thread over 
eight hundred |.” U. S. S. 
threads, standard screw length, in 
an hour's time, and every thread 
will be accurate. 


What is your threading problem? You can 
solve it with a ""W & P" Threading Machine! 
Send us the details and we'll show you how! 








ENGINEERING COMPANY 


MITCHELL 


SPRINGFIELD, OHIO 
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Asa 
SHAPER 
tlt ee 
Asa 
SLOTTER 











Uz either way, you can’t beat the 
RHODES “Convertible’’ Shaper and 
Slotter when it comes to accuracy, speed 
and economy! 

This tool provides an ideal means of hand- 
ling a wide range of work ordinarily assign- 
ed tolarger machines. Easily and quickly 
changed from one tool to the other it isa 
space saver in any shop. Send fora Bulletin. 


THE RHODES MFG. CO. 
WALTHAM MASS. 























Andersenlmproved They are made in 
Balancing the following sizes: 
Greatest 
Ways Swing | Distance | Capacity 
No Leveling Between | in Lbs. 
Required Standards 
A simple and | 20in.| 20in.| 1,000 
ndinan dele 40 in.| 30 in.| 2,000 
for balancing, 4 in.| 30in.| 2,000 
straightening 96 in.| 66 in. | 5,000 
and trueing. in. | 88 in. | 10,000 




















as 
Write For Full Information 


“sy Anderson Bros. Mfg. Co. 


1926 Kishwaukee Street, Rockford, Ill. 
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ROTARY AIR 
GRINDERS 





No. 250X. An_ extremely pence | 

grinder for production shops. Speed, 

9,000 R.P.M. 4” Elastic Bonded 
Wheel. Wt. 8% Ibs. 





Nos. 0 and 00 midget grinders for 


touching up dies, etc. No. 00 has 

speed of 26,000 R.P.M. and carries a 

14” Elastic Bonded wheel. No. 0 

has a speed of 14,000 R. P. M. and 

carries a 244” Elastic Bonded Wheel. 
Wt. 23% Ibs. 


ERE is a new line of grinders 

attaining new heights of per- 
formance. The efficiency of air 
operated tools has never before 
been so great. 


The outstanding advantage of Thor 
Rotary Air Grinders are Light 
Weight — Governed Speed — In- 
creased Power—and lack of Vi- 
bration. Due to the Rotary Prin- 
ciple and THOR Governor, their 
air consumption is extremely low 
and their upkeep costs are remark- 
ably small. 

There is a size and type of THOR 
Grinder to meet every requirement. 
Send foe Bulletin 109, which illus- 
trates fall line of Thor Rotary : Air 


Drills and Grinders. It is wery in- 
teresting. 


INDEPENDENT 


PNEUMATIC TOOL CO. 


236 SOUTH JEFFERSON ST., CHICAGO, ILL. 
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drive mechanism. Twelve speeds are 
provided for the work table. Motors 
required are one 30 h.p. motor for the 
wheel and table traverse and a 20 h.p. 
motor for the headstock. 





*“Landmaco” 1-In. and 1)2-In. 
Threading Machine 


The Landis Machine Co., Inc., Waynes- 
boro, Penna., has placed on the market 
a threading machine to be known as 
the ‘‘Landmaco”’ threading machine. 
The machine is of a new design, char- 











(Above) —‘“‘Landmaco” Threading Machine. 


(Right)—Rear View Showing Machine Equip- 


ped for Motor Drive. 


acterized by strength, rigidity, wearing 
qualities, and a capacity for producing 
accurate screw threads. It is made 
in two sizes—1 in. and 1% in.—and in 
single and double head models. In keep- 
ing with the general design of the ma- 
chine, it will be equipped with heat 
treated and ground ‘‘Lanco’’ heads. 
The machine has a single pulley drive 
with: a friction clutch to start and stop 
the machine. The clutch is adjustable 
and, as it is mounted on the outer end 
of the main drive shaft, it is readily 
accessible. The gear box is of the 
selective type and provides eight speeds, 
this wide speed range making possible 
the use of an efficient threading speed 
on all materials and for all diameters 
within the capacity of the machine. The 
gearbox is integral with the headstock 
and is fitted throughout with anti- 
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friction bearings. The gears are made 
of hardened and burnished chrome 
nickel steel and are mounted on heat 
treated alloy’ steel shafts. Speed 
changes are effected through levers 
which are conveniently located and 
easily operated. The bearings and all 
gears are automatically lubricated by 
the flood system of lubrication. 

The double head machine, when 
equipped with lead screws, has a re- 
versing mechanism in the gear box for 
reversing one spindle. This mechanism 
can be supplied with the non-lead screw 
machines. The spindle is driven by 
spiral bevel gears. The bear- 
ings at the die head end are ex- 
ceptionally large and are pre- 
loaded, eliminating the end 
play which would otherwise 
develop through wear. 

The die head is placed close 
to the front spindle bear- 
ing to reduce the _ over- 





The head is 
opened through a yoke by the forward 
movement.,of the carriage and is closed 
as the carriage is withdrawn, although 
the yoke also has a lever by which the 
die head may be opened or closed by 


hang to a minimum. 


hand. The carriage is gibbed and is 
operated either by a rack and pinion 
or a lever. The guides are completely 
protected by guards and wipers, the 
guards being attached to the front of 
the carriage so as to pass under the 
headstock. The wipers are located at 


the rear end of the carriage and are ad- 
justable for wear. 


The guides are lu- 
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Here’s a 


Real Gage 





(ACTUAL SIZE) 





The New “Midget” 
Standard Adjustable 
Snap Gage 


SPECIALLY designed for gaging 
small parts such as slots, lengths, 
shoulders, diameters, etc. 
Light weight is coupled with strength 
and durabilityj—-a combination which 
assures you extreme accuracy, sensi- 
tiveness, speed and definite control 
where close gaging limits are re- 
quired. 
The new MIDGET is made in four 
sizes from 0 to 4”, weights ranging 
from 2 to 34% ounces. 


Write for Catalog! 


STANDARD GAGE CO. 


INCORPORATED 
POUGHKEEPSIE, NEW YORK 
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THEY SAY: 


“We adopted the PULLMORE Clutch because 
of its compactness and efficiency. We have 
used several types of clutches, all of which 
were greater in size but none of which had 
greater gripping power.” 


A PRINTING PRESS Manufacturer. 
“‘We are more than pleased with the service 
these PULLMORE Clutches have been giving 
= A CRANE Manofacturer. 
“The PULLMORE is standing up under heavy 


use and abuse, as well as affording instan- 
taneous control at all times.’’ 


A HEAVY DUTY LATHE Manofacturer. 
‘‘We have adopted your PULLMORE Clutches 
because they fit in with the type of construc- 


tion and ruggedness which we endeavor to 
embody in all our machines.” 


A TESTING MACHINE Manofacturer. 


PULLMORE 


INDUSTRIAL CLUTCH 








IHESE few statements represent the out- 

standing features of the PULLMORE’S 
pulling capacity, efficient control and compact- 
ness. It is readily adaptable to a great 
variety of machinery, as indicated, creating 
improvements in the design and performance of 
such machines. The PULLMORE is made in 
Single and Double types for running dry or in 
an oil bath. Capacities range from 2 to 25 
H.P., at 500 R.P.M., varying with the 
R.P.M. 


Investigate the PULLMORE. Send in the cou- 
pon for complete Specification catalog, and let 
us make recommendations covering your re- 
quirements. 


Rockford Drilling Machine Co., Rockford, Ill. 


Send me a copy of the PULLMORE Indus- 
trial CLUTCH Catalog. 


| Eee neem ee nave 
ea os oie siete renanean secant 


Address __... sa De -isicin tacaieiheeiscnaonaimeastad 
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New 
Simplex 
Nesting Bin 


NOW PARTS CAN BE 
STACKED AND STILL BE 
ACCESSIBLE! 


THE new Simplex Nesting Bin can be stacked 
several high, and unlike boxes, contents are easy 
to get at. Parts in bins are also easy to find because 
they are visible. 

Bins nest deeply into one another. No amount of 
vibration will unstack them. They must be lifted 
out of each other. 

Ideal for assembly, and destined to make old assem- 
bly methods obsolete. Place many parts within easy 
reach of assembler. 

Make weighing practical for inventory purposes. 
Provide an expanding and contracting stockroom. 


Made in four standard sizes. 


Bin No. Width Height Length 
1 Ne in. .. gh. 12 in 
2 7% in. 544 in. 15 in. 

9 in. 6% in. 18% in. 
4 = tn. 9% in. 20.~=sin. 


Special sizes furnished to meet individual require- 
ments. 


SIMPLEX TOOL CO. 
WOONSOCKET RHODE ISLAND 





SIMPLEX TOOL CoO.., 
Woonsocket, R. I. 

Kindly send descriptive circular and quote 
prices on Simplex Nesting Bins. 
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bricated automatically by felt pads 
which are located in the base of the car- 
riage and are fed from a central oil 
reservoir. 

The vise has horizontal sidewise as 
well as vertical adjustment, making pos- 
sible an extremely accurate alignment 
between the die head and the work. 
This feature is distinctive to Landis 
machines. The heavy rim of the vise 
hand wheel acts as a flywheel and re- 
duces the effort required to grip the 
work. The vise jaws are driven by 
bronze vise screw nuts which are re- 
newable. 

The pump, which is of the low pres- 
sure gear type, is connected directly to 
the constant speed shaft in the gear box 
and will reverse automatically when the 
machine is reversed. The pump is built 
into the bed and can be readily removed 
for inspection without disconnecting any 
piping. The bed is made of semi-stee] 
and is cast in one piece. It is reinforced 
by an inner wall and forms a rigid sup- 
port for the carriage and headstock. 
Large drains below the guides and also 
at the base of the bed return the cut- 
ting coolant overflow to the reservoir. 


The leadscrew, which is optional, is 
located centrally between the guides of 
the machine and takes the thrust load 
without binding the carriage. It is 
mounted on large pre-loaded ball bear- 
ings which automatically eliminate end 
play. The lead screw has a coarse pitch 
thread with a rounded crest, this design 
not only facilitating the engagement of 
the nut, but greatly increasing the life 
of the unit. The lead screw is enclosed 
in a steel tube to protect it from chips 
and dirt. 

The lead screw nut is of the split 
full-nut type and is made of bronze, 
each segment being made exceptionally 
long to increase its life. The lead 
screw nut has direct contact with and 
takes the thrust load of the carriage, 
relieving the carrier of all strain. A 
third adjustable half nut, also of bronze, 
is employed to take up the backlash. 
The contact surfaces of the lead screw 
and nut are lubricated automatically 
from a reservoir in the carriage. |The 
supply is controlled by filtering the oil 
through a wooden plug in the lead screw 
nut. 

The pitch change gears are housed in 
a gear box located at the headstock end 
of the machine. The intermediate gears 
are carried in a circular slot in the base 
of the gear box. This construction in- 
sures a rigid support for the entire 
gear train. The machine, when ar- 










































































































931 
February, 1931 Modern Machine Shop 105 
ads 
-ar- 
oil 
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« || The Schaffner 11-in. Lathe 
ent e ° 
rk. Screw-Cutting—Motor Driven 
rise 4’ Bed, $278.00 5’ Bed, $295.00 
= THE exceedingly simple design of the SCHAFF- 
a NER 11” LATHE, together with the use of the 
Gibbs V-Disc transmission makes it a truly modern 
en. lathe at a reasonable price. 
"to ‘ Many features incorporated 
aa in its simple design assure 
int you a high degree of 
a SPEED, CON- 
uny VENIENCE and 
ee] PRECISION onall 
ced work within its 
range. 
“4 ~~ mee Write for Bulletin 
ut- 
e THE GENERAL RADIAL DRILL CO. 
of 1765 ELMORE STREET CINCINNATI, OHIO 
ad 
is 
ar- 
nd 
- The New KELLERFLEX 
. Two-Shaft Machine 
ife Introducing our new Two-Shaft Machine type 
sed JB-HD-1. 
ips A %” shaft with a speed range from 875 to 3,500 
R.P.M. will handle a great variety of tools with 
ait shanks up to 4”. 
ze, The upper shaft, 4” diameter, with a speed ran 
lly from 5,250 to 10,000 R.P.M., is ideally 
ad suited for delicate work with small 
nd grinding wheels. The upper shaft may 
e also be used instead of the lower shaft 
at speeds from 875 to 3,500 R.P.M., 
and may then be used with small ro- 
ze, tary files and dental burs. 
sh. The light shaft assembly may be at- 
oh tached to any KELLERFLEX ma- 
lly chine with four speed pulleys. The 
‘he attachment triples the use- 
oil fulness of the —, 
vin t 
- wadke tren rend “finishin 
f to delicate polishing cal 
in from slow speed burring to 
nd high speed grinding, es- 
ur's — recommended for 
ise akelite molds and small 
in- dies. 
i - - 7 
re § Keller Mechanical Engineering Corp. 
84 WASHINGTON ST. BROOKLYN, N. Y. Kv> 








Complete stock at Chicago and Brooklyn 
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ranged for motor drive, has the motor 
mounted in a compartment in the bed 
and connected to the main drive shaft 
by a silent chain. 





The Cleaning of Metal 


A 76-page book recently published by 

the Magnus Chemical Co., Garwood, N. 

J., describes cleaning processes, methods 

and materials with practical suggestions 

* for their use in the cleaning of metals. 

y This book is well illustrated with draw- 

ings and photographs, and contains a 
glossary of technical words. 





Thread Measuring Wires 


Made to Bureau of Stand- 
ards Specifications. We have 
over 250 sizes of measuring 
wires and reversible pl 

gagesin stock. Circular W276 
gives full data on measuring 
wires and their uses. How 
many copies do you want? 


Have you Catalog No. 28, 
showing Light Waves, Gage 
Blocks, Plug gages. Micro- 
meter laps? 


THE VAN KEUREN CO., Watertown, Mass. 


— 


ee ee 








Lie can ge PDE 











February, 1931 


Angle Steel Stool Company 
Catalog M-S 


The Angle Steel Stool Company, 
Plainwell, Michigan, manufacturers of 
steel equipment for the factory and of- 
fice, announce a new 32-page condensed 
edition ‘‘Catalog M-S’’ which they will 
gladly mail to interested persons. The 
catalog contains a complete showing of 
the regular Angle Steel equipment line, 
besides the addition- of some 30 new 
patterns that have been created to meet 
up-to-date demands. The catalog is 
8% x 11 in. in size, and contains de- 
tailed descriptions and prices. 





A Correction 


In the description of the J & L Model 
21 Tangent die on Page 112 of the Janu- 
ary issue of MODERN MACHINE 
SHOP, the statement was made that 
“They are then measured in the gage, 
Fig. 3, and a graduated microscope tells 
exactly where the cutting edge will be 
when the chasers are in the die.’’ The 
word ‘‘microscope’’ should have _ been 
‘“‘micrometer screw.”’ 









—ARE YOU? 





THE MOST COMPREHENSIVE 
AND FINEST EQUIPMENT 
IN THE WORLD— 


is located in this wonderful plant. 
Here are made the finest of small 
precision tools, gages, and the like, 
for production and inspection work. 


Manufacturing concerns all over the 
world are benefiting from the use 
of these time and labor saving tools 


Send for Catalog 


TheTaft Peirce Manufacturing Company 


WOONSOCKET Se RHODE ISLAND.US.A 
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| BAUMBACH oe 
. T-l-17.4 > 
ry, Automatically Oiled 
of 
Of DIE SETS SAVES MORE 
e 
rill THAN IT COSTS 
he HE Oliver Filing, Lapping and 
of Sawing Machine quickly returns its 
ne, small cost—then starts showing profit 
ew on all die, gage, cam, cutter and tem- 
eet plate work. Write for Die Making 
Is Machine folder. 
le- We also manufacture Drillpointers, 
Point Thinners, Tap and Cutter 
: . y Grinders. 
Standardized die sets, embodying Send For Bulletins Today 
many exclusive features, and a list- 
del ing of 70,000 stock sizes afford a 
1uU- service that is unsurpassed. 
we Your Inquiries Solicited 
ge Send for New 120 Page Catalog 
211 
a E. A. Baumbach Mfg. Co. 
“he 1806 S. Kilbourne Ave. Chicago, Ill. The OLIVER INSTRUMENT Co. 
— |_1430 MAUMEE ST., ADRIAN, MICH.__1 
— 


POLDI TOOL STEELS 


LOWER COSTS! INCREASED PRODUCTION! 
Results obtained when you specify POLDI TOOL STEELS 


POLDI STABIL POLDI 2002 POLDI TENAX 
Free machining, non- Non-abrasive, hard Strong, tough, wear 
deforming, oil wearing, for resisting for 
hardening die steel. maximum production. heavy duty tools. 


These are but three of POLDI TOOL STEEL brands. The full line consists 
of the finest grades of High Speed and Tool Steels. Prompt delivery from 
our warehouse stocks. 


Write For Bulletins and Information On Our 
Free Consulting Service! 


Poldi Steel Corporation of America 
247 W. 18th St., New York 1627 W. Austin Ave., Chicago 
Representatives in BOSTON, HARTFORD. STAMFORD, PHILADELPHIA, CLEVELAND 
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Does Your Equipment 


TAKE orMAKE Profits? 
BROWNIE COOLANT PUMP 


PUMP fitted to 

the job. Mod- 
ern, profit-MAKING 
not profit - TAK- 
ING, that’s the 
efficient BROWNIE 
COOLANT PUMP. 
Particularly useful 
on centerless grind- 
ers and other ma- 
chines. Cem- o.issc ron 
trifugal in 7. UPPER RACE 
eration. 
packings. will not 
clog. Na bottom 
or pan under im- 
peller to collect 
grit or chips. Drive 
shaft and protector 
tube are one unit, 
revolving together. 
With intake at the 
top, coolant is 
mever forced up- 
ward between hous- 
ing and protector 
tube and never 
comes in_ contact 
with ball bearings 
(the latter being 
entirely self-align- No. 1 capacity, 50 
ing). gals. per minute. 
Handles heavy mix- Maximum lift, 15’. 
ture of coolant with 1% 4H. P. Motor. 
grit or chips as No. 2 capacity, 15 
efficiently. as it gals. per minute. 
does clean oil. Fur- Maximum lift, 10’. 
nished with or with- 14 H. P. Motor. 
out motor or with 
drive pulley, if desired. Also fur- 
nished in acid-resisting metal. 








om FoR 
LOWER RACE 


we WATER CINE 





Literature and complete information 
supplied on any of the products 
as listed below. Use coupon. 











TOMKINS-JOHNSON CO., Jackson Mich, 


Please send information, prices and 
literature on— 





JACKSON OMS 
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FLYNN MICROMETER | 


OFFSET BORING HEADS 


FOR ECONOM Y IN PRECISION 
BORING 


The least overhang of any 
head on the market, yield- 
ing utmost rigidity and 
maximum table travel. 
Made in a full range of 
sizes to fit all standard 
spindles and arbors. 


Send for Circular and Price List 


WATERSTON’S 


420 Woodward Ave. Detroit, Mich. 











Improves Accuracy and 
Reduces Time! 


The Mummert-Dixon 
Compound Spot Facer 
is the ideal tool for ma- 
chining small bosses 
because it combines 
both roughing cutters 
and finishing cutters in 
one tool. 

The serrated roughing 
cutters quickly and 
easily remove the hard 
scaly surface cutting 
the work to ap- 
proximate size, and are 
withdrawn without 
stopping the machine. 
Then, the finishing cut- 
ters shave off the serrated surfaces and 
finish the boss to accurate size. 


The result is an accurate and smooth sur- 
face obtained in less than half the time 
required by other methods. 


SEND FOR BULLETIN 


MUMMERT-DIXON CO. 
120 Philadelphia St. Hanover, Penn. 
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Genesee Adjustable Hollow Mill 






PATENTED 


Made in 7 different styles 


Has adjustable, replace- 
able blades and can be 
replaced at nominal cost, 
making it unnecessary to 
continually buy new 
tools. 

The ideal tool for finish- 
ing your forgings, cast- 
ings, etc. Do your several operation 
jobs with Genesee inserted blades 
multiple operation tools. 

Can be fitted with drills and ream- 
ers. Blades can be ground any 
angle to point work and turn 
short tapers. 


A Genesee Adjustable Hollow Mill can be made for every job 
WRITE FOR CATALOGUE 


GENESEE MANUFACTURING CO. , Inc. 


ROCHESTER, NEW YORK 
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Multiple Drill Heads 


Any number of spindles, 
adjustable or fixed, to 
fit any make of drill press 
or Radial— BRADFORD 
MULTI-HEADS have 
Alloy Steel heat treated 
spindles and gears, plain 
or New Departure Ball 
Bearings—Oil Seal for 
each spindle—Alemite 


Lubrication. Accuracy, workmanship and service, guar- 

















anteed by BRADFORD STANDARD. 





The Bradford Machine Tool Company 


659 Evans Street 


Cincinnati, Ohio 
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Piece-Work System 
(Continued from page 48) 


scientiousness of the operator. He 
should do everything possible to in- 
duce the operator to be fair with him, 
and then, if he cannot gain the oper- 
ator’s confidence and co-operation, he 
should request that a new operator be 
furnished. An accurate time study 
can only be made when the operator 
has developed an even, rhythmic 
speed, which can be used as standard. 
An operator who deliberately at- 
tempts to retard the operation will 
immediately give evidence of his an- 
tagonism, as the rhythm will be lost 
and the time for the details of the 
operation will vary greatly. 


Having decided upon the standard 
time for the operation, the next step 
is to set the piece-rate. In setting 
the rate, however, the question should 
first be settled as to the amount that 
the operator is to be allowed to make, 
and how much time is to be allowed 
out of each hour for personal contin- 
gencies (such as getting a drink, toi- 
let, and so on). A common method 
of setting a piece-rate involves the 
use of the following formula: 


Ri 
—x S = P 
A 


In this equation R is the operator’s 
hourly rate, I is the percentage of 
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increase allowed as incentive (which 
is 125 per cent in the present in- 
stance), A is.the number of produc- 
tive minutes per hour expected, S is 
the standard time for the operation, 
and P is the piece-rate. Hence, as- 
suming that the man’s hourly rate is 
$.50 and the standard time for the 
operation is .45 minutes, the equation 
would be carried out thus: 


$.50 x 1.25 
—_————x .45 = $.0051 
55 


To explain: By adding 25 per cent 
to the man’s hourly rate we get $.625. 
Dividing this figure by the number of 
minutes worked per hour (55) we get 
$.01136, or his earnings per minute. 
By multiplying this figure by the 
number of minutes required per piece 
(.45) we arrive at the piece-rate, 
which is $.0051, or approximately 
one-half cent. This formula can be 
used wherever a machine or bench 
operation can be standardized to the 
extent of obtaining an accurate tim- 
ing. Where standardization is im- 
possible, piece-work is not advisable 
and some form of bonus or premium 
should be applied. 





Mention MODERN MACHINE SHOP 
when writing advertisers. You will be 
co-operating with us, and then we can 
co-operate better with you. 

















TEXT BOOK OF ADVANCED MACHINE WORK 


TENTH EDITION 


By ROBERT H. SMITH, Massachusetts Institute of Technology 
Price, $3.25, Delivered—829 pages—928 illustrations. 


For Apprentices, Machinists, Foremen and Toolmakers; Technical, 
Trade, Automobile and Apprentice Schools, and Machine Shops, 
Universities and Colleges. 


New Section 16 treats on Tungsten Carbide Cutting Tools 
The Master Book for the machine shop man. 


INDUSTRIAL EDUCATION BOOK COMPANY, 22,183,293 22%: | 
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New York sqver® 4. br ela og Cincinnati 


Chicago ” San 
Cleveland — MFG. CO. 


Francisco 
NEW BRITAIN CONNECTICUT 




















An Act of Extortion... 


according to the dictionaryis the act of extorting or taking under false pretense. 


This is what your obsolete machine tools are doing each day—EXTORT- 
ING your profits. 


Stop this leak by BUYING new machine tools NOW. 


THE ACME MACHINE TOOL CO. 
CINCINNATI, OHIO 
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For Your Catalog Library 


Check any of these useful publications that you want, write your name, firm name, a, and 


address on the margin, then tear out the page and send to Modern Machine Shop, 128 
They will be forwarded to you promptly without cost or obligation. 


Place, Cincinnati, Ohio. 


pera 


Please restrict vour list to not more.than ten. 


Grinding Tungsten Carbide Tools: Instructions on 
grinding tungsten carbide tools, including directions as 
to angles. types, grades, and grains of wheels, wheel 
speeds, and so on, are included in a folder that can be 
obtained without charge by addressing Abrasive Company, 
Tacony and Fraley Streets, Philadelphia, Penna. 

High Speed Tapping: The various types of Alto Motor- 
Driven, High Speed, Self-Contained Tapping Machines 
are described and illustrated in a series of folders 
that have been issued by The Alto Manufacturing Co., 
1648-52 Wolfram St., Chicago, Ill. Free upon request. 


Ames Gages: Catalog No. 50, issued by the B. C. 
Ames Company, Waltham, Mass., contains complete de- 
scriptions and illustrations of the dial gages, gage heads, 
upright gages. cylinder gages, dial micrometers, and pre- 
cision verifiers, special gages and attachments made by 
this company. Copy free upon request. 

Scraping By Power: Bearing surfaces can now be 
scraped with a power scraper that is quicker and easier 
than the old-fashioned hand method. The tool is de- 
scribed in a folder that is issued by Anderson Bros. 
Mfg. Co., 1926 Kishwaukee St., Rockford, Ill. Sent 
free on request. 

Stee! Furniture for the Shop: The complete line of 
steel furniture made by the Angle Steel Stool Co., Plain- 
well. Michigan, including steel stools and chairs, steel 
foremen’s desks, lockers, tables, tool stands, machine 
tenders, shop boxes and pans, iron bar racks, trucks, 
hench legs, and bench drawers, is described and illus- 
trated in Catalog ‘‘C,’’ which is issued free to machine 
shop executives. 

Stop Tap Breakage: A booklet that tells how to stop 
the breakage of taps, reamers, and other tools, by the use 
of a friction chuck, also how to use the chuck for set- 
ting studs or nuts, has been issued by The Apex Ma- 
chine Co., 200 Davis Ave., Dayton, Ohio. Sent free 
upon request. 

“‘Steolgrip’? Universal Puller: Gears, wheels, or pul- 
leys can be removed from shafts, regardless of the distance 
from the ends, by the aid of a puller that is made by 
Armstrong-Bray & Co., 668 Eagle Street, Chicago, Il. 
Bulletin on request. 

machine snup Accessories: Catalog B-27, issued by the 
Armstrong Bros. Tool Co., 328 N. Francisco Ave., Chi- 
cago, Ill., describes the line of tool holders, boring tools, 
wrenches, pipe tools, ratchet drills, lathe dogs, and other 
tools manufactured by this company 

Hold Odd-Shaped Pieces Securely: A vise in which odd- 
shaped work can be held securely without the need of 
special jaws or fixtures is described in a folder that has 
been issued by The Avey Drilling Machine Co., P. 0. 
Box 487. Cincinnati, Ohio. Copy free upon request. 

Hobs and Milling Cutters: A complete line of milling 
cutters and hobs for cutting all kinds of gears, splines, 
sprockets «nd other forms is described in Catalog @G. 
issued by the Barber-Colman Company, Rockford, II]. 
Descriptions and illustrations of the Barber-Colman hob- 
bing machine and hob-sharpening machines are included. 
Sent free on request. 

All-Geared Drilling and Tapping Machines: A catalog 
describing in detail the various types of all-geared, self- 
oiling, drilling and tapping machines made by the Barnes 
Drill Co., 801-851 Chestnut Street, Rockford, Ill., will 
he cent free upon request. 

Modern Drilling Equipment: Circulars describing the 
various types and sizes of Barnes upright drills, multi- 
ple drills and horizontal drilling machines made by this 
company have been issued by the W. F. & John Barnes 
Co., Rockford, Il. 


OTHER PUBLICATIONS LISTED ON PAGES 114, 116, 118 and 120. 


Automatic Oiled Die Sets: The automatic oiled die 
sets, die shoes, puneéh hulders, leader pins, bolster plates, 
bushings. and other staridard die parts made by the E. 
A. Baumbach Manfg. Co., 1806 S. Kilbourn Ave., 
Chicago, I1l., are described in Catalog No. 5, which 
has been issued by that company. Sent free upon 
request. 

Bradford Precision Lathes: Precision Lathes for the 
tool room and for general manufacturing purposes, all 
geared and cone types, belt or motor driven, are de- 
scribed and illustrated in a catalog that is issued by 
The. Bradford Machine Tool Co., 657-671 Evans St. 
Cincinnati, Ohio. The catalog also includes descriptions 
of taper, relieving, turret and other lathe attachments 
Sent free upon request. 

How To Sharpen Staggered Tooth Cutters, Helical Mill- 
ing Cutters, and Two-Lipped End Mills: A_ series of 
pamphlets on these subjects can be obtained without 
charge by addressing the Brown & Sharpe Mfg. Co., 
Providence, R. I. 


Sheet Metal Problems: The use of the nibbling 
machine for cutting sheet metal stock is discussed in a 
booklet which can be had without charge by addressing 
Andrew C. Campbell, Inc., Bridgeport, Conn. 

Dise-Inspected Tool Steels: A bulletin discussing the 
advantages of disc-inspected tool steels can be had by 
writing to The Carpenter Steel Co., Reading, Penna. 

Gears Of All Kinds are described and illustrated, 
with specifications, in Catalog 90, which has been issued 
by the Chicago Gear Works, 105-9 §. Jefferson St., 
Chicago, Il. 

Mounted Grinding Wheels: Grinding wheels for use in 
small holes such as are to be found in bushings, dies, 
gears, etc., mounted and ready for use, are described in 
a bulletin that can be had by addressing the Chicago 
Wheel & Mfg. Co., 110 S. Aberdeen Street, Chieago, Il. 

Electric Tools: The complete line of ‘‘The Cincin- 
nati’ Electric Drills, Grinders, Buffers, etc., manufac- 
tured by the Cincinnati Electrical Tool Company, Cin- 
cinnati, Ohio, is fully described and illustrated in their 
new catalog. Free upon request. 

Rapid Traverse Planers: Cincinnati Hypro Planers, 
made by the Cincinnati Planer Co., Cincinnati, Ohio, are 
described in a new catalog that has been issued by this 
company. 

Bolender Gear Burnishers: Gears will operate more 
smoothly and more silently if burnished. Full descrip- 
tion of the Bolender Gear Burnisher can be had by 
addressing the City Machine & Tool Works, Third and 
June Sts., Dayton, Ohio. 


Handbook For Drillers: The Cleveland Twist Drill Co.. 
1242 E: Forty-ninth St., Cleveland, Ohio, has published 
a book in which the various parts of the twist drill are 
described. and which tells how to grind a drill correctly. 
The troubles that result from incorrect grinding are de- 
scribed and illustrated and several chapters are devoted 
to the subjects of speeds, feeds, materials, cutting com- 
pounds, and so on. Sent free upon request. 

Columbia Superior Shapers: Bulletin No. 17, issued 
by The Columbia Machine Tool Co., Hamilton, Ohio, 
describes and illustrates the line of heavy duty shapers 
made by this firm. Copy free upon request. 

Columbia Tool Steel Handbook: A book containing 
valuable information concerning the making of tools, 
heat treating, uses of hardness testing instruments, 
uses of the quenching bath. drawing bath, and other 
heat treating equipment, and together with tables and 
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The Ideal Speed Lathe 


Designed especially to increase production 
and cut costs of finishing ‘small parts. 


Two speeds, 900-1800 or 1700-3400 
R.P.M.—Automatic brake — Universal or 
collet chuck — Hole throughout length of spindle. 


Write for Ideal Speed Lathe Bulletin 


THE SCHAUER MACHINE C0., 905 Broadway, Cincinnati, Ohio 
































your goods you not only 
advertise your concern but you increase 
the value of your merchandise. 





Perhaps your marking can be done better 





with roller dies. 
All types and materials standard The marking will be the best and cost the least 
and specials including Ground if your dies are made by Schwerdtle. 
Thread Worms. Write today for more information. 
Massachusetts Gear & Tool Go. THE SCHWERDTLE STAMP CO. 
27 Nashua St. Woburn Mass. 10 CANNON STREET BRIDGEPORT, CONN. 

















a. undstrand 


Double End Centering Machine 
1 For centering both ends of a 
shaft simultaneously. Spindles 
; operate together or independ- 
} ently. L. H. head is removable 
for long shafts. Accommodates 
a wide variety of work. Special 
fixtures furnished when de- 
sired. Send for Bulletin. 


SUNDSTRAND MACHINE TOOL Co. Rockford, Illinois 
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other useful information can be obtained without charge 
by addressing the Columbia Tool Steel Co., 550 
14th St., Chicago Heights, Ill. 

Infermation For Broach Users: The Connecticut Broach 
& Machine Co., New London, Conn., has prepared a book- 
let listing the standards adopted by the S. A. E. 
covering the design of square, serrated or spline fitings, 
and including other information of value to the broach 
user. Copy free upon request. 

Motorize Your Cone Pulley Lathes: An attachment 
that can be applied to your lathe with four bolts makes 
it possible to motorize and modernize your lathes. Write 
for information to Cullman Wheel Co., 1336 Altgeld St., 
Chicago, IL. 

Die Makers’ Supplies: A complete line of die sets, 
Jeader pins, bushings, and other die makers’ supplies 
are described in a hook that is issued by the Danly 
Machine Specialties, Inc., 2104 South 52nd Avenue, 
Chicago, Ill. Sent free upon request. 

Davis Keyseaters: Recent developments in keyseating 
methods are discussed in a bulletin that also describes 
the keyseaters made by the Davis Keyseater Company, 
250 Mill St., Rochester, N. Y. Copy free upon request. 

Grinding Wheei Dressers: All of the different types of 
grinding wheel dressers made by the Desmond-Stephan 
Mfg. Co., Urbana, Ohio, including Desmond-Huntington, 
Desmond-sherman, Zig-Zag, Diamo-Carbo, and diamond 
dressers, are described and illustrated in a catalog that 
has ~— published by the firm mentioned. Free upon 
reques 

Surface-Grind the Modern Way: Bulletin 635, issued 
by the Diamond Machine Co., 17 Codding St., Providence, 
R. L., tells the advantages of modern, hydraulically- 
operated grinders, and describes the Diamond Type G Hy- 
draulic Surface Grinding Machine. Copy free upon request. 

Precision Grinding: A booklet which describes and 
illustrates the most modern methods of performing 
all kinds of precision grinding operations, showing how 
the Dumore grinder can be applied to various kinds of 
machine tools, has been published by The Dumore Com- 
pany, Racine, Wis. Copy free upon request, 

interchangeable High Production Tools: Catalog No. 28, 
issued free by the Eclipse Counterbore Co., 7410 St. 
Aubin St., Detroit, Mich., describes and illustrates 
the interchangeable counterbores, spot facers, end form 
cutters, and other end cutting tools made by this firm. 

Grooved Cast Iron Pulleys: All sizes of grooved cast 
iron pulleys, made by Efficient Machine Shop, 147 
Baxter St., New York City, are listed in a circular that 
can be had by writing this firm. 

“Ramet”? Cutting Metal: A cutting metal which is 
neither a steel nor a composition of tungsten and cobalt, 
but which is said to cut alloy steels, manganese steel, 
or any other metal composition, is described in a folder 
that will be sent free upon application to Fansteel 
Products Co., Inc., North Chicago, Ill. 

Lathe Turrets of eight different types and twelve sizes 
are described and illustrated in Circular No. 18, issued 
by Fay & Scott, Dexter, Maine. Copies free upon request. 

Precision Measuring Instruments: The latest types 
and models of dial indicators, thread lead test gages, 
pitch gages, thickness gages, dial comparators, and 
other precision measuring instruments marketed by = 
Federal Products Corporation. Providence, R. I., 
described and illustrated in 8 book that will be sent 
free upon application to this firm. 

The Involute Gear Simply Explained: A direct, clear 
explanation of the theory and —— of involute _-— 
ing without the use of higher mathematics can be ob- 
tained without charge by addressing The Fellows Gear 
Shaper Co., 78 River St., Springfield, Vt. 

Questions To Ask Before Buying a Jig-Boring Machine: 
A list of the fine points to look for in a jig-boring 
machine, with descriptions and illustrations of the 
working parts of the Swiss Jig Borer, can be obtained 
free by addressing The R. Y. Ferner Co., 1511 K St., 
N. W., Washington, D. C. 
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Formiea Silent Composition Gears: A booklet telling 
about the uses and advantages of Formica Silent Sheck 
Absorbing Gears, and containing a considerable amount 
of valuable data with rules and tables for laying out, 
cutting and using gears. Sent free by Formica Insula- 
tion Co., 4632 Spring Grove Avenue, Cincinnati, Qhio. 

Fosdick Drills: This publication gives details as to the 
design and construction of Fosdick Radial, Upright, and 
Sensitive Drills. Published by the Fosdick Machine Tooi 
Co.. Cincinnati, Ohio. 

Gear Chucks: Gears can be chucked from the pitch line 
by the use of a chuck that is made by the Garrison 
Machine Works, Inc., Dayton, Ohio. Descriptive booklet 
free upon request. 

The Schaffner 1l-in. Lathe is described and illus- 
trated in a bulletin which can be obtained without 
eharge by addressing The General Radial Drill Co., 1767 
Elmore Street, Cincinnati, Ohio. 

Adjustable Blade Cutters: Hollow mills, facing tools, 
face mills, milling cutters and other production tools with 
adjustable, interchangeable blades are described and illus- 
trated in a booklet that is issued free by the Genesee 
Manufacturing Co.. 141 N. Water St., Rochester, N. \ 

Take Care of Your Tools by keeping them in a con- 
venient, strong, and fine-looking chest. A catalog of 
tool chests, complete with descriptions and illustrations, 
can be had by addressing H. Gerstner & Sons, 1283 
Columbia Street, Dayton, Ohio. 

Machine Vises of all sizes for use with machine shop 
equipment are described in a circular that will be sent 
free upon application to The Graham Mfg. Co., 69 
Willard Ave., Providence, R. I, 

Greaves-Klusman Lathes: A book containing complete 
descriptions of the latest types of lathes made by this 
firm has been issued by the Greaves-Klusman Tool Co.. 
Oakley, Cincinnati, Ohio. 

Swiss Files: The complete line of Grobet Swiss Files 
for use in die and tool work or for other fine work 
is described and illustrated in Catalog ‘‘K,’’ published by 
the Grobet File Corporation of America, 3 Park Place, 
New York, N. Y. Copy free upon request. 

Drawing Tables: The Hamilton steel-base, adjustable 
drawing table is described in Catalog No. 7-MS, is- 
sued by the Hamilton Mfg. Co., Two Rivers, Wis. Copy 
free upon request. 

Grinding, Polishing and Buffing Machines of the latest 
types are described and illustrated in a series of bulle- 
tins that have been issued by the Hammond Machinery 
Builders, Kalamazoo, Mich. Copies free upon request. 

Texdrive Grinders for Vitrified or High Speed Wheels: 
A six-page bulletin No. 43 describes in detail and illus- 
trates the advantages of the new Hisey Texdrive Grinder 
—stressing especially the multi-speed and _ single-speed 
machines. Write for a copy to The Hisey-Wolf Machine 
Co., Colerain and Marshall Sts., Cincinnati, 0. 

Precision Bench Lathe Work can only be done on 
finely-built, accurate machines. The complete line of 
Hjorth Precision Bench Lathes is described and _illus- 
trated in a catalog that has been issued by Hjorth 
Lathe & Tool Company, 24 School Street, Boston, Mass. 
Copy free upon request. 

Speed Reducers: A catalog of speed reducers up to 
200 h.p. and built to deliver any ratio desired in 
standard size units can be obtained by addressing The 


Horsburgh & Scott Co., 5110 Hamilton Ave., Cleveland, 
Ohio. Give firm name. 
Useful Tool Information: The Illinois Tool Works, 


2503 N. Keeler Ave., Chicago, has published a cata- 
log which describes and illustrates the standard and 
special cutters, mills, hobs, gear cutters, thread cut- 
ters, saws, reamers, and other tools made by this 
firm. The book also contains a number of useful 
tables and formulas. Copy free upon request. 
Assembling with Electricity: Light, portable electric 
tools for drilling, tapping holes, and for driving screws 
are described in a booklet which can be had without 
cost by addressing the Independent Pneumatic Tool Co., 
236 South Jefferson Street, Chicago, Ill. 
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MONARCH 
STUD DRIVER 


Used in driv- 
ing studs in 
motor blocks, 
airplane 
and marine 
motors, 
boilers, loco- 
Also fits any motives, etc., 
standard — you'll find 
ratchet wrench it as necessary 
and is the ideal as a wrench. 
tool for limited Sizes from 
working space. 14” to 2”. 


—is made in 
a variety of 
shanks such 
as round, 
hexagon,etc., 
for any ma- 
chine drive. 





Send for Circular 


MONARCH TOOL & MFG. CO. 


2704 E. Larned St. Detroit, Mich. 
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Speed Reducers 


1/16 to 5 H.P. 
Capacity. 
Ratios of re- 
duction 5-1 
to 2500-1 





Ball and Roller Bearing Equipped 


New Catalog No. 25 
Sent Upon Request 


Winfield H. Smith, Inc. 


30 EATON STREET 
SPRINGVILLE, ERIE CO., NEW YORK 
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Here’s the Drill 


You’ve Been 
Looking For! 


THE New VICTOR Super-Drill has 
every desirable feature you would 
want in a drill . . . plus the ability to 
reduce drilling costs. 
The New Wonder Pulley enables the 
operator to instantly change spindle 
speeds from 1600 r.p.m. to 2200, 3000, 
3800, or 4250 r.p.m. WITHOUT 
STOPPING THE MACHINE OR 
TOUCHING A BELT. 


Besides. this feature, an adjustable 
spring lock automatically regulates 
the belt tension, ball bearings at all 
vital points eliminate wear, and all 
parts are made to close accuracy 
limits. 

Send the coupon for illustrated bulle- 
tin on the new VICTOR Super-Drill. 


U. S. Automatic 
Box Machinery 
Company 


‘NEWTONVILLE 
BOSTON, MASS. 











U. S. AUTOMATIC BOX MACH. CO., 
Newtonville, Boston, Mass. 


Please send me bulletin on the New 
VICTOR Super-Drill. 
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Special Mil-Waukee-Mils of Standard Units: A milling 
machine of which the base, heads, columns, and other 
parts are built in standard units, thus enabling the user 
to order a machine that will be especially adapted for his 
job, is described and illustrated in Catalog No. 36. is- 
sued by the Kearney & Trecker Corporation, Milwaukee, 
Wis. Free to machine shop executives. 

Keller Automatic Toolroom Machine for machining 
dies, metal patterns, jigs, core boxes, molds, and other 
irregular parts is fully described in a booklet that can 
be had free by addressing the Keller Mechanical En- 
gineering Corp., 84 Front Street, Brooklyn, N. Y. 

Koebel-Wagner Diamonds for Wheel Dressing: The 
Koebel-Wagner method of mounting diamonds and the 
use of the ‘“‘Dykon’’ guage are discussed in a bulletin 
Issued by the Koebel-Wagner Corporation, 144 Orange 
St., Newark, N. J. Free upon request. 

Drill Around Ccrmers: Holes can be drilled in close 
quarters by the use of the Koza Right Angle Drill. Can 
also be used for keywaying or countersinking. A de- 
scriptive pamphlet can be had by addressing Chas. A. 
Koza, 464 Augustine St?, Rochester, N. Y. 

Threading Machinery: Catalog No. 32, containing full 
descriptions of Landis threading machines, stay bolt 
threading machines, bolt factory threading machines, 
automatic forming and threading machines and chaser 
grinders can be had without charge by addressing Lan- 
dis Machine Co., Inc., Waynesboro, Penna. 

Flexibility in Cylindrical Grinding means increased 
production, need for less equipment, and lower costs. 
Send for information as to the advantages of Landis 
Hydraulic .Grinders. Address Landis Tool Co., Waynes- 
boro, Penna. 

Cutter and Tool Grinding: A book that tells how to 
grind tools and cutters accurately and which also de- 
scribes and illustrates the different types of LeBlond Uni- 
versal Tool Room Grinders will be sent free upon request. 
Address, The R. K. LeBlond Machine Tool Co., Cincin- 
nati. Ohio. 

Air-Operated Work-Holding Devices: A booklet show- 
ing how air-operated chucks and devices of various 
kinds can be applied to different kinds of machines to 
save time and labor has been issued by The Logans- 
port Machine Co.. Logansport, Ind. 

Rapid-Reading Micrometer: A new type of rapid- 
reading micrometer, designed to show the reading in nu- 
merals, is ‘scribed in Catalog No. 5, issued by The 
Lufkin Rule Co., Saginaw, Michigan, The catalog also 
contains descriptions of the micrometers, calipers, gauges, 
scales, squares, bevel protractors, and other tools made 
by this company. Free upon request. 

Gears: Quick service on gears in either standard or 
special sizes is available from the Massachusetts Gear 
& Tool Co., 27 Nashau St., Woburn, Mass. Particulars 
upon request. 

Time Saving Machine Equipment: How machining time 
can be reduced to the minimum by the use of Wizard 
chucks, collets and ,tap holders, turret tool posts, self- 
centering steadyrests, and other McCrosky equipment is 
told in a book that is issued by the McCrosky Tool Cor- 
poration, Meadville, Penna. Will be sent without charge. 

Midwest Pin Drive Keyway Cutters are described and 
illustrated in a catalog that can be had by addressing 
Midwest Tool & Mfg. Co., 2362 West Jefferson: Ave., 
Detroit, Michigan. 

Polish at Any Speed: The Mitchell motor-driven pol- 
ishing lathe, in which herringbone gears are used to 
transmit power from the motor shaft to the lathe spindle, 
can be operated at any desired speed. Bulletin can be 
obtained by addressing the Mitchell Engineering Co., 
Springfield, Ohio. 

Monarch Stud Drivers: A stud driver that will set a 
stud tightly and then release easily is described in a 
circular that will be sent free upon request to Monarch 
Tool & Mfg. Co., 2704 E. Larned St., Detroit. Mich. 
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Compound Spot-Facing Tool: A spot-facing tool re- 
tracting, serrated roughing cutters and fixed finishing 
cutters in the same tool will break up the scale easily 
and do accurate work. Write for bulletin to Mummert- 
Dixon Co., 120 Philadelphia St., Hanover, Penna. 

“The Answer to Your Gear Problems’: Informatie, 
as to correct methods of cutting and finishing gears wil] 
be supplied without charge by The National Tool Co., 
Cleveland, Ohio. This firm also carries a complete 
stock of gear shaper cutters and markets the National- 
Cleveland Spur and Helical Gear Grinding Machine. 

Save Time with Expanding Mandrels: How expanding 
mandrels will solve the problem of turning pieces with 
odd-size boles, and will increase production on dupli- 
cate work, is told in a folder that will be sent free 
upon request by W. H. Nicholson & Son, 136 Oregon 
St., Wilkes-Barre, Pa. 

Live Centers: The complete line of live centers manv- 
factured by Nielsen, Inc., of Lawton, Mich., are fully 
described in a bulletin issued by this company. This 
bulletin is illustrated with photographs and blueprints of 
the Nielsen Center. Mailed free upon request. 

Ball and Roller Bearing Data Sheets: A complete set 
of data sheets showing all the dimensions and loads at 
given speeds, and giving instructions for mounting pre- 
cision ball bearing and Hoffmann roller bearings, can be 
obtained without charge by addressing the Norma-Hoffmann 
Bearings Corporation, Stamford, Conn. 

How To Grind Cemented Tungsten Carbide: A booklet 
which describes and illustrates the correct methods of 
grinding tungsten carbide tools has been published by 
the Norton Company, Worcester, Mass. Copy free upon 
request. 

0. K.”? Tool System: The 0. K. System for lathes, 
planers, shapers, boring mills, and other production ma- 
chines consists of special forged steel holders with com- 
plete sets of tool bits of special design. Particular 
can be had by addressing The 0. K. Tool Co., Shelton, 
Conn. 

Die Making Machines: How dies, templates, gages, 
ete., can be sawed out, filed, and lapped easily a::d ae- 
curately on Oliver die making machines is fully de 
scribed in a bulletin issued by the Oliver Instrument 
Company, 1430 Maumee Street, Adrian, Mich. Mailed 
upon request. 

“‘Fastenings’’ is the title of a booklet, issued by the 
Parker-Kalon Corporation, 192-196 Varick Street, New 
York, N. Y., in which are included the results of sur- 
veys made in fourteen different plants as to the efticiency 
of fastening methods. Copy free upon request. 

Use the Right Tool Steel for the Job: Full informa- 
tion as to the difference in tool steels and the correct 
grade of steel for each purpose is contained in 8 
folder that has been issued by Poldi Steel Corp. of 
America, 245-247 West 1th Street, New York. Copy 
free upon request. 

Do Your Bench Work on a Machine: Bench work that 
heretofore has been done by hand can now be done 
quicker, cheaper, and better on the P. & W. Vertical 
Shaper. Full particulars can be had by addressing 
Pratt & Whitney Co.; Hartford, Conn. 

Tapping Devices, Quick-Change Chueks, Stud-Setting 
Tools and Bench Tappers: A catalog describing the 
various types and kinds of tapping, drilling, and stud- 
setting devices manufactured by the Procunier Safety 
Chuck Company, 12 South Clinton Street, Chicago, Il., 
can be obtained without charge by addressing this cou- 
pany. The catalog also tells the part that Procunier 
tools play in obtaining greater accuracy and less tap 
breakage. 

Engine, Turret, and Gap Lathes are described in 4 
series of bulletins that have been issued by The Rabho- 
Larmon Co.. 2935 Spring Grove Ave., Cincinnati, Ohio. 

Rivett Plain Precision Bench Lathe: Bulletin 507-B, 
issued by the Rivett Lathe & Grinder Corp., Brighton, 
Mass., contains complete descriptions and illustrations 
of a bench lathe designed with plain bearings or with 
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pet == The NEW **PROCUNIER’’ HIGH SPEED TAPPER 
: WITH “‘DOUBLE-CONE”’ CORK CLUTCH AND AUTOMATIC REVERSE 
- For High “en Sensitive Tapping On Drill Presses 

Has Ball Thrust Beari alanced Re » B Bushi 
= Gan thet aed Peale. $45.00 
gon Let us send free trial details on this and our other styles and sizes. 


- Procunier Safety Chuck Co., 12 So. Clinton St., Chicago, IIl. 
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= Special Holes Bored degree of tightness desired. 
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wan | ty EFFICIENT MACHINE SHOP jer vert cis The Clutch Never Wears Out 
rages, The new style slot finder bit 


eliminates marred screws. Works 
in any drill press. Order Now! 





aE > 
alle YOUR TOOLS SAFE ina 
GERSTNER Chest ! 


ROTECT them 

from loss, from 
damage, from “‘bor- 
rowing.” Makes 
> your work easier, 
| and less worry. 


Free Catalog CHAS. A.KOZA 


266 ant & 464 Augustine St. Rochester, N. Y. 


Write for complete information; 
send sample of screws and nuts. 


For large quantity production 
we make vertical and horizontal 
bench assembly machines, in 
single and Multi-Spindle and 
automatic work indexing types. 
Send sample of work. 


























GROBET SWISS FILES 
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ip a FOR ILLINOIS FILING MACHINES a 

Raho- GROBET SWISS FILES are precision files of a see speed, unexcelled for durabili- 
Ohio. ty. They are required by every manufacturing line where accuracy in filing is essential. 
7 Grobet Swiss Files are made in nine numbers of cuts: Nos. 00, 0, 1, 2, 3, 4, 5, 6, 8. 

: Ask for catalog K showing 3,500 different styles. | sey rong Files for filing a 

“e {ilinois, Hartford, Oliver, Cochrane, La Porte, Thiel, Excel, etc 





GROBET FILE CORP. of America 3 Park Place, New York City 
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precision preloaded ball bearing headstock for tungsten 
carbide tool work. Copy free upon request. 

Shape or Slot With This Machine: ‘the Rhodes Con- 
vertible Shaper, made by The Khodes Manfg. Co., Wal- 
tham, Mass., can be used for horizontal shaping or 
vertical slotting. Details upon request. 

Pullmore Industrial Clutch: A multiple disc clutch, 
made in two types, to run in oil or dry, and which is 
so built that it can be operated at high speeds, is 
illustrated and described in a folder that will be sent 
rood 7 the Rockford Drilling Machine Company, Rock- 
ord, Ili. 

Hy Draulic Shaper-Planer: The most modern features 
are embodied in the design of the Rockford Hy-Draulic 
Shaper-Planer, which is intended for work that would 
otherwise go to the small planer or large shaper. Write 
for folder to Rockford Machine Tool Co., 2414 Kishwau- 
kee Ave., Rockford, Ill. 

Automatic Lubrication: Individually motor-driven pumps 
that keep the work flooded with lubricant are described 
in a booklet that has been published by the Ruthman 
Machinery Co.. Front and Pike Sts., Cincinnati, Ohio. 

Electric Tools: The complete line of ‘‘Ideal’”’ electric 
Grills, screwdrivers, nut setters, and grinders of various 
types is described and illustrated in Catalog No. 30, 
issued by The Schauer Machine Co., 907 Broadway, Cin- 
cinnati, Ohio. Copy free upon request. 

Full Automatie Hobbing: Small pinions, gears, ratchet 
wheels, and similar parts can be hobbed economically on 
a full automatic hobber with magazine attachment. For 
full details write the George Scherr Company, 142 Liberty 
St., New York, N. Y. 

Stamp Your Name on Your Product: Full informa- 
tion as to the steel roller dies made by The Schwerdtle 
Stamp Co., 10 Cannon Street, Bridgeport, Conn., can 
be obtained by writing this firm. 

Saving Time With Small Tools: A line of time-saving 
small tools, including ‘‘Use-’Em-Up’’ drill sleeve, ‘‘Wear- 
ever’ chucks, collets, cutters, reamers and tap holders, 
counterbores, spotfacers, and other tools is in 
Catalog 36, issued baad Scully-Jones & Co., 1909 S. 
Rockwell St., Chicag 

Economies in Material Handling: A volume of facts 
about planned load handling, with actual examples of 
economies in time, material, and labor costs that have 
been effected with Shepard electric hoists will be sent 
free upon request to Shepard-Niles Crane & Hoist Conrp., 
424 Schuyler Avenue, Montour Falls, N. Y. 

Economies in Material Handling: A volume of facts 
about planned load handling, with actual! examples of 
economies in time, material, and labor costs that have 
been effected with Shepard electric hoists will be sent 
free upon request to Shepard Niles Crane & Hoist 
Corp., 424 Schuyler Ave., Montour Falls, N. Y. 

Simonds Files: A useful book on files showing the 
various styles made, their uses, cross-section, and 
cuts, and containing a number of reference tables and 
other information useful in a machine shop can be had 
by addressing Advertising Dept., Simonds Saw & Steel 
Co., 470 Main Street, Fitchburg, Mass. 

Simplex Nesting Bins: Bins which may be used as 
individual containers, as tote-boxes, or ‘“‘nested’’ to 
form stock-room sections are described in an_ illus- 
trated circular published by the Simplex Tool Co., 
Woonsocket, R. I. Copy free upon request. 

The Most Efficient Speed for the operation of special 
by the use of the WHS Speed Reducer and how it can 
production units, power conveyors, and other machinery 
be obtained is told in a bulletin that will be mailed 
free by Winfield H. Smith, Inc., 30 Eaton St., Spring- 
ville, N. Y. 

A Snyder Tool Set-Up, consisting of a Snyder ball- 
bearing multiple head, bushing plate, and work holding 
fixture, will convert a single spindle drill into a mul- 
tiple drill at small cost. Particulars upon request. 
Address Snyder Tool & Eng. Co., 3400 E. Lafayette 
Ave., Detroit, Michigan. 
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Speed and Accuracy in Straightening: The Springfield 
Straightening Press is an ideal tool for use in straight- 
ening any length or size of rough or finished work, 
Send for illustrated folder. Address The Springfield 
gs Tool Co., 630 West Southern Avenue., Spring- 

" 0. 

Accurate Gages Speed Production: The complete line 
of snap, plug, ring, pin, dial indicator, and special 
gages made by the Standard Gage Co., Inc., Pough- 
keepsie, N. Y., is described and illustrated in Catalog 
No. 4, which can be had without charge by addressing 
this firm. Johansson gage block sets and accessories 
are also listed in this book. 

Machinists’ Tools and Gages: Catalog No. 24, is- 
sued by the L. S. Starrett Co., Athol, Mass., de- 
scribes and illustrates the complete assortment of 
machinists’ fine tools and gages made by this firm. 
Copy free upon request. 

“‘Squar-It’’? Clamping Blocks will hold odd shapes and 
eliminate necessity..for. special jigs. Can be used on 
any machine. Write to Homer Strong & Co., Inc., Roches- 
ter, N. Y., for descriptive circular. 

Rigidmiling Principles and Practice: A book that shows 
how the Rigidmil can be adapted to various kinds of 
usual and unusual milling operations,-and which describes 
in detail the work that can be nandled by this machine 
has been issued by the Sundstrand Machine Tool Co., 
Rockford, Ill. Copy free upon request. 

Cutting and Grinding Facts: A discussion of cutting 
oils and lubricants, together with descriptions and illw- 
trations of various kinds of jobs upon which cutting oils 
are used, is contained in a booklet that is issued by the 
Sun Oil Company, 1608 Walnut Street, Philadelphia, 
Penna. Free upon request. 

Snap, Plug, Ring, and Thread Gages: The complete 
line of precision gages made by The Taft-Peirce Manv- 
facturing Co., 32 Mechanic Ave., Woonsocket, R. IL, 
is described in a folder which can be obtained, free, 
by addressing this company. 

Penetrating Oi! for High-Speed Equipment: Three- 
In-One Oil, blended scientifically from animal, mineral 
and vegetable oils, will penetrate the tightest bearings 
and lubricate high speed units perfectly. Full informa- 
tion can be had by writing a0 In-One Oil Co., Dept. 
96, 180 William St., New York, N. Y. 

Chuck With Air: How time bed labor can be saved 
by the use of air-operated chucks, cylinders, and other 
equipment is told in a book which deseribes ‘‘Hopkins” 
Air-Operated Equipment. Published by The Tomkins- 
Johnson Company, 620 N. Mechanic St., Jackson, Mich. 
Sent free upon request. 

A Simplified and Improved Brive Control for Machinery: 
Two distinct types of plate clutches that have proved 
successful highly in the driving mechanism of machine 
tools are described and illustrated in a bulletin that 
will be sent free by the Twin Disc Clutch Company, 
Racine, Wis. 

Powerful, Easy-Acting Chain Hoists of the most 
modern design are described and illustrated in a booklet 
that is issued by the Union Manufacturing Co., 296 
Church St., New Britain, Conn. Copy free upon request. 

Multiple Drilling With a Single-Spindle Drill: Methods 
by which multiple drilling may be done on a single- 
spindle drill, using multiple spindle drill heads, are 
discussed in a bulletin that is issued by The United 
States Drill Head Co., 1954 Riverside Drive, Cincinnatt. 

Eleetrically-Driven Portable Tools: The ‘‘U. S.” line 
of electric drills, die grinders, electric screw drivers, sur- 
face grinders, tool. post grinders. and bench and floor 
grinders is described in Catalog No. 29, which has 
been published by The United States Electrical Tool Co., 
2471 W. Sixth St.. Cincinnati, Ohio. 

Measuring Threads by Wires: Directions for micrometer 
gaging of screw threads by the use of wires are given in 
Circular W26, published by The Van Keuren Co., Water- 
town, Mass. Copies may be obtained free by addressing 
this company. 
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For DRILLER, 
MILLER, SHAPER OR PLANER 


Three Sizes: 
Jaws 6”, 9’ and 12” Long 


ments. 





Fig. 2. Without THE GRAHAM MFG. CO. 














Jig Attachments 69 Willard Avenue Providence, R. I. 








RIVETT COLLETS 


hea” wry - the raat ” 
ull stock, at all times stand- 

ard styles including Rivett, Special 
Hendey, Cataract 


Smecateterete/ | Sorew-Machine 
Products 














Write tor new 
Bulletin. —100-AM 
“Rivett Draw-in Collets 
end Chucks"—also price list 


LATHE AND 
Oeivelt GRINDER CORP. 
Brighton Dist., Boston, Mass. 


GEARS IN STOCK 
Immediate Delivery 
Gears, speed reducers, 7 tal 

Pino ng tel seers Send us your inquiries 
flexible couplings, pulleys, 
etc. complete line is 
carried in our Chicago 
stock. Can also quote on 


Capacities: 
Up to 24" Diameter Stock 














special gears of any kind. | | Western Screw-Products Co. 
Write for Catalog No. 80 1931 St. George St. 
CHICAGO GEAR WORKS St. Louis, Mo. 


7169-763 W. Jackson Blvd., Chicago, III. 


Mounted Grinding Wheels 


For all small holes (open or blind), races, bush- 

ings, etc., and most any place hard-to-get-at; as 

on dies, tools, gears, etc. Hundreds of sizes, 
shapes, any shank. 


CHICAGO WHEEL & MFG. CO. 
406 East Woodbridge St. 110 South Aberdeen St. 
DETROIT CHICAGO 
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Eliminate Clamping Time: Work can be held without 
clamps on grinders, planers, and other machines by the 
use of Walker Magnetic Chucks that are described and 
illustrated in a series of folders that have been issued 
by the 0. S. Walker Co., Inc., Rockdale St., Worces- 
ter, Mass. Copies free upon request. 

Tool Chests for Machinists and Toolmakers: The com- 
plete line of fine tool chests for machinists and tool- 
makers made by J. M. Waterston, 420 Woodward Ave., 
Detroit, Mich., is described in Catalog No. 25. Ask 
for it. 

Serew Machine Products: Full information as to the 
manufacturing service on screw machine products muain- 
tained by Western Screw Products (Cv., 19-31 St. 
George St., St. Louis, Mo., will be sent upon request, 

Wetmore Adjustable Reamers: The exclusive features 
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of the Wetmore Adjustable Shell Reamer are discussed 
in Catalog No. 29, issued by the Wetmore Reamer Co., 
62 27th St., Milwaukee, Wis. Copy free upon request. 


Power Drive in Any Position: The modern flexible 
shaft makes it possible to drive all kinds and types of 
tools in places and positions impossible of access with 
straight-shaft machines. Ask The S. S. White Dental 
Mfg. Co., Industrial Division, 150A West 42nd Street, 
New York, N. Y., for the ‘Flexible Shaft Handbook.” 
Copy free to any mechanical executive addressing this 
firm on his firm letterhead. 

Whiton Steel Body Lathe Chueks: The various types 
and sizes of steel body chucks for lathes thar are 
made by the D. E. Whiton Machine Co., New London, 
Conn., are described and illustrated in a booklet that 
will be sent free upon application to this firm 


OTHER PUBLICATIONS LISTED ON PAGES 112, 114, 116 and 118. 





OFAIN 


TELESCOPING 
GAGES 


Both telescoping 
plungers move in the 
head so the handle 
can always be lo- 
cated in thecenter of 
the tool. This is an 
exclusive feature 
and one which per- 
mitsthat perfect bal- 
ance and feel so es- 
sential to accuracy. 


SEND FOR CATALOG 


THE [UFKIN fpULE £0. 


PRECISION TOOL DIVISION 
SAGINAW, MICHIGAN 








y (Patented) Xx 


UNIVERSAL JOINTS 





Dependable 





SELF OILING 


50% Saved Repairing Multiple 
Spindle Drilling Machines. 


Joint furnished to your specifications. 
WRITE FOR PRICES 


THE APEX MACHINE CO. 


DAYTON, OHIO 

















HJORTH LATHE & TOOL CO, isie%i8 


HJORTH 


Precision Bench Lathe 


—is accurate for precision work. For 
turning, drilling, milling, threading 
and such a variety of uses, it is the 
ideal bench lathe for the factory and 
tool room. 


SEND FOR CATALOG 
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CULLMAN SPROCKETS 


For Block, Roller and Silent Chains 
In Stock and To Order 
Also Speed Reducers and Lathe Drives 
WRITE FOR CATALOG 


CULLMAN WHEEL COMPANY 
1336 ALTGELD ST. CHICAGO, ILL. 














Columbia 


pcete) yak 


CLARITE HIGH ' TEEL Oo 
OILDIE NON-SHRINKIN 
COLUMBIA SPECIAL carson 


COLUMBIA EXTRA, er 






















Gobd thot sitst. 


COLUMBIA TOOL STEEL COMPANY 








All types and sizes up to !2 ft. in diameter. 
Rush service for breakdowns. Also a com- 


plete line of speed reducers. 


The Horsburgh & Scott Co. 


5110 Hamilton Ave. Cleveland, Ohio 


















Nicholson 
Expanding Mandrels 


Reduce time loss between operations by setting up lathe work 
with a Nicholson Expanding Mandrel. One of these efficient 
tools sometimes saves its cost on the first job—the rest is profit. 
Sizes to fit all bores from 14” to 7’’—send for prices. 


W. H. NICHOLSON & COMPANY 


136 OREGON STREET WILKES-BARRE, PA. 


Ss 
































The average boy won’t learn as 
much at his mother’s knee as he will 
over his father’s. 


Troo Enuff 

Our home brew is like 

The sun at its best, 
“It rises in the yeast 

An’ sets in the vest.” 

When in Rome most men do as the 
Romans do—unless their wives are 
with ’em. 





Stuck Right 
Couldn’t move an inch, 
Poor hapless bum, 
He parked his Austin 
On some chewing gum. 

Wie read in Household Hints: “It’s 
a weight off the mind of the bride- 
groom when he finds out that his wife 
can cook.” 

Huh—yeh, but isn’t it better to 
have the weight on his mind than on 
his stomach? 

“Takes Me” Is Right 
We dine at swell cafes, 
At eating she don’t stint, 
Gosh, she must take me 
Fer an after dinner mint. 





A man may lead a woman to the 
altar—but from there on it’s her lead. 
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The more we hear o’ the crooners- 
the less we feel like shootin’ the saxo- 
phonists. 


Tuff Is Right 
“Gosh, ’tis tuff,” said Billy, 
“I’m sure in great distress, 
I been home so little, 
I’ve lost my wife’s address.” 
Sounds Like a Lotta Hooey 
The optimistic cheer leaders shout 
us to be contented with our lot—Oh 
yeh-yah? Lot o’ what? 
Easy Street is named after the easy 
marks. 


Musta Lost Her William 
Lizzie left an order 
With the florist on the hill, 
She left a message with it: 
“Just put it on my Bill.” 
The honeymoon is over when the 
broomstick takes up where the lipstick 
leaves off. 





At the Christmas Dinner 
“Do you wish a cocktail?” 

He asked his pretty guest,~~ 
She said, “No, what I want 

Is a piece o’ breast.” 


Some o’ the biggest liars are those 
who say the nicest things about you. 
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( GEORGIAN | 
HOTEL 


COMPANY 
| Peperetors 
we ee” 


Cnimore 


Hotel 
PENNSYLVANIA 


39™ & CHESTNUT St PHILADELPHIA 


ROOM”“BATH $3.00 


Situated at the 


OLE LSOMLG 





nn 


She BOSTON 





400 Rooms... 


--- 400 Baths 


Tub — Shower — Shampoo 
Coffee Shop and Main Dining 


PRIVATE PARKING 













main Southern, 

Western and 
Fastern 
ULLAL 


Spray 
Room 









































An Entire Block on the Boardwalk, 
between New Jersey Ave. and St.Charles Place. 


# AMERICAN and EUROPEAN PLANS 
SUN DECK 


The largest and longest on the Boardwalk. 
Occupying an entire city block directly facing 
the ocean. The foremost point at sea, in 


Sea Water Baths 
Concerts Daily 





ATLANTIC CITY 
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(Tear out this page, clip it to your letterhead and mail it to us. 
We will send full information.) 


OT 
Accurate and Smooth 


Flat Surtaces at 
Less Cost 


ESS COST — it’s easy to say another method. A third reports 
but not always so easily a cost reducticn of $5.02 an hour ’ 
proved! Diamond Face on five typical jobs requiring a to- 

Grinding Machines are continu- __ tal of 629 hours grinding time. 

ally proving in actual service their 
ability to make surprising savings 
in set-up time, in grinding time, 
and in metal used. 


Face grinding of flat surfaces is 
equally applicable to many jobs 
which are as yet untried. Dia- 
mond Engineers are ready to dem- 


" onstrate how Face Grinding on 
a pa Bsr grmmntontyed ae a Diamond Hydraulic Machines will 
$17.00 in 22 hours. Another man- materially increase your produc- 


ufacturer estimates $5,119.00 a tion, lowering cost of both labor 
year (nearly $100.00 a week) saved 2ndmaterial. Write us for further 
in material and labor by the sub- tails. 

stitution of face grinding for Bulletin 632 sent on request. 





Diamond Face Grinding Machine 


DIAMOND MACHINE COMPANY 


‘‘Grinding Machine Specialists’’ 
17 CODDING STREET PROVIDENCE, R. I. 
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A simple “cost-per-hole” test showed a 
manufacturer of heavy machines the true 


costs of two makes of drills... showed 


him how to clip nearly $!000 a year, 


from drill expense. 


All he did was to keep a careful record 
of the sumber of holes produced by two 
different makes of drills, To secure 
average performance records, he tested 
several drills of each make.. Comparing 
results on the basis of cost per hole 
drilled was 4 simple matter. 


Cie-Forge High Speed Drills delivered 
11,320 holes per drill compared with 5,184 
tor the other. On the plant's yearly pro- 
duction of 270,000 holes this difference 
meant a saving of $972. 


To assist you in making the “cost-per- 
hole” test in yeur own plant, we have 
prepared a comprehensive form outlin- 
ing the entire test. Spaces are indicated 
for your performance and output data, 
press and labor costs, depreciation . . . 
evety item that must be charged to the 
cost of drilling. You can work out your 


costs in detail or simply on the basis of 
comparative performance. This free test 
form can be used with equal facility in 
large plants or small, 


The “cost-per-hole” test saved a lamp 
manufacturer $300. per year—a valve 
manufacturer, $476 per year—a_hard- 
ware manufacturer, $1167 per year. 


lt costs you nothing to make the test 
in your plant. No equipment to buy~— 
no delays in production. And the forms 
are free. May we send them? 3 
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THE CLEVELAND TWIST DRILL CO 


i2ag Gath St CLEVELAND 


We'te interested in reducing our drili costs 
Without cost or obligation, you may send 
us “Cost-per-Heie” Test Forms, 


a a RE = i EN RO 


Company’ Nome. a 


Address 
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FOSDICK 


13" Superspeed Ball Bearing Sensitive Drill 
Will Reduce Your Drill Breakage 


Ball Bearings for 


- every journal. Each 


bearing protected by 
dirt-proof metal oil 
retainers and propertly 
mounted. 


Spiral Gear Drive. 
Spiral gears running 
in oil. 


Running Parts 
Balanced. Every 
revolving member is 
balanced so that all 
vibration at high 
speeds iseliminated, 
and drill breakage 
is reduced toa min- 
imum. 


Speed Changes. 
The belt is shifted 
and speeds are 
changed bya 
single turn of the 
small handle on 
top. Belts can be 
replaced easily. 










Balanced Spindle. The 
spindle is of high carbon 
steel, multiple splined, ac- 
curately ground, tested to 
do perfect alignment and 
running balance, and has 
adjustment to take up wear. 


Counterbalanced Ele- 
vating Table. The 
elevating table is of 
thequick-actingcoun- 
terbalanced type, with 
perfectlyscraped slide 
gibbed to the pedes- 
tal. Handle at front 
of machine for clamp- 
ing. 


Counterbalanced 
Head. The head is 
gibbed to the 
doved-tailed slide 
on the column, and 
is counterbalanced 
to prevent dropping 
when _ unclamped. 


Adjustable Feed Lever The feed lever is adjustable to various positions for 
convenience of operation. A quick return star wheel enables the operator to 
feed, return, or position the drill rapidly with either hand. 


If you are looking for ways and means to cut costs, 
ask for specifications and prices on this machine. 


THE FOSDICK MACHINE TOOL CO. 


CINCINNATI, OHIO, U.S. A. 





















U.S. 
Tool Post 


Grinders— 


Pat. No 
1570092 











yy get many exclusive advan- 

‘tages with U. S. Tool Post 
Grinders. The “Pan-American” Pre- 
cision Grinder shown above, for in- 
stance, has the widest range of 
accurate grinding. Fits on lathes ten 
inches in size and larger. Grinds ' 
“Nell within two inches of maximum 
U. S. PORTABLE ELEC. lathe swing. 


TRIC DRILLS, too, com 


agg rete toga h " he Simply by changing pulley and 


eg aqua: Menage ry belts, you get 30,000, 16,500, 9,500 


stands, accessories, screw 

Sitten: : maaiees, “Wome. and 5,500 r.p.m. The broad U. S. ; 
etc. “The Good Mechanic's : ¢ 

Choice’ ever since U.S. line supp lies every need. 
brought out the world’s first 
portable electric drill thirty- Ask your jobber for complete cat- 


four years ago. ‘ ° 
alog. Or write direct to us, Dept. 1. 











The UNITED STATES ELECTRICAL TOOL CO. 
Oldest Builders of Electric Drills, Grinders and Buffers in the World 
2488 WEST SIXTH STREET Dept. I CINCINNATI, OHIO 
Canadian Division—MAPLE LEAF ELECTRIC TOOLS, Ltd.—Toronto 





